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Front and Rear Views of the Bullard 37-inch 
Boring and Turning Mill. 





This is one of several sizes of mills running up to 120 inches. 


They are very good mills; are well designed and well built. 


They have many conveniences for handling work and are rapid 
and accurate. 
Treatise on Boring and Turning Mills sent on request. 
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Pratt @ Whitney Co. 


NEW MODEL 


PROFILING MACHINES. 








DOUBLE SPINDLE PROFILING MACHINE—New Model. 


A machine ot entirely new design—especially adapted for finishing accurate interchangeable parts. 
By means of the two spindles a roughing and finishing milling cut may be taken in one setting of the piece, finishing it 
accurately to the dimensions desired and doing away with hand fitting 


Send to 136 Liberty Streel, New York, jor IMlustrated Circular. 


° 1306-138 Liberty St., N York. 
Pratt © Whitney C e9 Works: adiieen, joan. © . &. 
OFFICES 


Boston: 144 Pearl Street, Philadelphia :> 21st and Callowhill Streets Pittsburg, Pa.: Frick Building. Chicag« 46 So. Canal Street. 


St. Louis: 516 North 3d Street Dayton: 133 Salem Street 
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Curling and Wiring Processes. 
BY JOSEPH V. WOODWORTH 

We will here take up a class of press 
tools and fixtures to accomplish results in 
sheet metal which a few years back were 
The 
operations in which these tools are used 
res 


possible to attain only by spinning. 


curling, and wiring operations, 


< 
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he curling groove in the up- 
the third shown 


the 


the width of t 
per die. At C 
The punch continuing downward, 


stage 
das 
edge of the shell passes the center of the 
curling groove the pressure is exerted on 
the top of the half-round curled edge and 
the to further around 


until the circle is complete, as shown at 


Ay | 


causes metal curl 


Y 
a 
$ 
ios 


VW 


Half Curled 


r 








Bolster 








STR 


CURLING A 


spectively. Curling is producing a curled 
edge around the top of any formed or 
drawn article of sheet metal. Wiring is 
the curling of the top of such an article 
around a wire hoop when it requires stiff 
ening. The tools used for either curling 
or wiring are of almost the same construc 
tion. 

In straight work and work but slightly 
flared simple dies can be used to turn the 
metal, when wiring, around the wire and 
it, perfectly at one stroke of the 
From 2,000 to 8,000 pieces can be 


under 
press. 
wired per day of ten hours. 

Figs. 1, 2, 3 and 4 show cross-sections 
of dies which may be used for curling the 
Of course, 
of the 


edges of circular drawn shells 
it is impossible to the action 
metal in work of this kind while the die 


see 


:s working, but by noting the condition of 
the shells at intervals during the curling 
] 


by working the die down and up by hand 


the process can be seen and understood 
The groove in the upper die (or lower die 
as the case may require) must be finished 
at the back to a perfect half-circle of th: 
radius required, and must be lapped and 
polished until free from l cuts at 

scratches, in order to get a clean, smoc 


aie 


In the first stag 


, 
the upper 


round shell 
has commenced to curl; at the next stage 


? ] 


B the metal has curled 


IGHT WALLED SHELI 








shown at A, Fig. 2, is desired to 
as shown at C, the work will requ 
die Che first dice » bend or ) 
edges the uprig position and t 
ond die to curl the edge This se 
is shown in Fig. 2 Che upper 
mad to m the entering 
edge of the p é t | 
ig gi \ | that the 
i W wall I 
while é g 1 
\ Oo ‘ ig r 
\\ I I 
The cu re { I 
yY mca 
n endl ‘ 
pon wing f é 
e desig 
e p e tl 
eta n 
} p ly 
Hl of tl 
Che tor re 3 W W 
different shap d 
peration show1 ind nb 











( 2 SECOND OPE! 
1 h sn ‘ r t1o1 } 
sary to ge of a shell of the ty 
“ once started 
he cu gs ve of the upper die w 
follow an ne dius 
2 t 1 é 


when 


Thus 


half curled 


> edge strikes the side of the s 
it will curl within first 
a shell may be quarter curled, 
or completely ci 
cording to the length of stroke 
the die s set 

When the edge of a shel t 


led by the same die, ac 


1 
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4. Dies of this type may be uesd for “wir- A die of this kind is as fine a job as a deep shells or articles of thin sheet metal, 
r toolmaker could wish for. and a section of the press in which it was 


ing’ or simple “curling” on round ¢ 
oval shells, as long as they are straight, A curling punch and die for curling used, are shown in Fig. 6. The punch is 
located and fastened within the ram, while 
the die is on a sliding table which may be 
pulled back and forth by the operator. The 
horn or die for locating the work is of 


— slight taper, and consequently a solid one- 
fs 


AS ee os ae ] 


( 








COP PLET 


Lit, 























1 4 | 
Curl 
t ee ee + 
| FIG. 5. A CONTRACTING CURLING DIE FOR 
; MILK PANS 
Cc 
| piece curling punch can be used, as the de 
' ; | crease in diameter when curling is so 
| slight that contraction of the curling ring 
Bolster is unnecessary. When in use, the table 
on which the horn or die is located is 
pulled out to allow the article to be slipped 
cicauhen tasaahe over it. This is done, and the table is 
FIG. 3. CURLING SPECIAL SHAPES. shoved back to place against the stop 


or nearly straight, walled and are properly 
supported during the process. A_ tool 
steel ring A is attached to the punch 
holder. The inner diameter of this ring 
must fit accurately the inside of the shell 


Punch Holder 


to be wired, so as to prevent bulging or 
crimping of the walls. When “wiring,” 





the ring B is used in the lower die. 
When the dies are in use a wire hoop, 
which fits the outer diameter of the shell, 





is placed in position on the ring B and 








around the shell which is located within Wiring Pu 
the die as shown. The ram then descends % 
and the edge of the shell is curled around * Shell to Le Wired 


the hoop, enclosing it within it, as shown 
at the bottom of the cut 

In Fig. 5 are shown a curling punch and 
die and the article for which it is used. 
The portion of the punch which does the 
curling is composed of eight segments, so 
that it will have a contracting action, 
which is necessary because of the flared 
shape of the article to be curled. The ar 
ticle to be curled is located within the lo 
cating seat of the die, which has clearance 
grooves in the walls for the side seams in 


. ° Holder 
the pan, and the punch descends until it 





encounters the edge of the article, and 
starts it around the half-curves in the 











curling segments. The punch continues to 
descend, and the metal follows around the 
curling grooves, and, of course, as . ———--> 
; g grooves ( oO : is the Wi ro —> —— C 
diameter of the portion of the shell ‘@. Vie Shell as’ Wired 
Bs. 
- A 


touched by the punch decreases, the seg- => 
ments contract, the punch descending un — Wiring Punch 
til the edge of the metal has curled to 


within a shade of the body of the article. 











As the punch rises the article remains in 
the die, and the segments of the punch ex Amerwoan Mach 
pand so as to be ready for the next piece. FIG. 4. WIRING LARGE, STRAIGHT WORK. 
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shown. The punch then descends and the tablished. It was inaugurated September pprentice will 1 de in addition to the 


edge of the article is curled The punch 23, 1901, with thirty-seven boys ranging weekly rates mentioned above If the ap 





ascends, the table is pulled out, the work from fourteen to twenty years of age. prentic pletes | four rs, he will 
is removed, another piece is located and Che term of apprenticeship is fouir years. have handed him mp su f $104 
the operation is repeated. When a press If, however, the apprentice shows himself lo becom f f 
with an automatic die slide is used, the to be of a quick-learning mind, and 1 I f nd 
curling or wiring is done more rapidly. services become more valuable to the con to mplish tl ( the « 

pany, his term of apprenticeship is short-  « 1 the rvi f son f its best e1 


A Three-Spindle Vertical Milling Fixture. ened in proportion to the quality and gincers teachers and tituted a matl 
We illustrate herewith an interesting curacy of the work he turns out emat ! nt 1 h tl 


milling fi 





ixture and operation from. the Unlike some of the English and Germar rk wee] t g 
1 , > | | fi + 
fies 
d 
veal ( ( ) f 








( ‘ I \ 
j 
t ugh 
mec 1 ible ) 
? ng he T 
| y n p 
} 
det ‘ 
rhe held to 
tracing f 1e to time 
on t | 
is give ( nis 
iF n g i Wor! 
Some ; e |] » ren | ‘ 
’, f f , , 
, ) \ 1 bh ( 
FIG, 0. CURLING THE EDGES OF DEEP SHELLS 
r: th; : 
| 1 


works of the Kempsmith Machine Tool systems, he is not required to pav whi good thing for both part ncernes 
Company. The illustration is self-expla- learning his trade, but on the other hand The boys get a fair good mathematical 
natory, but it may be worth while to re- is paid for h rvices while an appret education and trad r perhap me 


mark that the vertical spindle heads are 


1 


adjustable as to distance in order to adant 
the fixture to different spacings of 


slots 





The Apprenticeship System of the American 
Bridge Company. 
BY R. L. HICKS 





Before the consolidation of t 
plants into the present American Bridg: 
Company, each plant had its blueprint boy, 
who was gradually elevated until he be 
came a full-fledged draftsman. The trace 
at these plants were generally low-salaried 
men, with not enough education to figure 
lengths, sections, etc. With the consolida 
tion, all the engineering and drafting 
forces in the vicinity of Pittsburgh were 
moved to Pittsburgh to admit of a more 
centralized supervision, consequently cut- 
ting down the number of blueprint boys 
and from whom many good draftsmen 
are made 

It is an old-time fact that experien 


1 


makes a man worth while. Men coming 





from college doors are inexperienced, an 


it generally requires six months’ tracing 





for them to find out they know nothing 


The engineers and officers saw an oppot tice. The first vear the apprentice receives thing t will lead t profession, whil 


tunity to get cheap tracing and at the same $3.50, the second year $4.50, the third vear the emplover gets good work done heaply 
time develop their tracers into draftsmen. $5 50, and the four vear $6.50 per week The contract ire binding nd in ca 
thoroughly familiar with all the details of If the term of years as an apprentice is the apprentice fails to carry out his p 


structural work. With this object in view, honorably served, an allowance of 50 cents he is not permitted to work for any of 


the present apprenticeship system was es- per week for each week of service as an company’s branche 
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If any apprentice terminates his connec- 
tion with the company before the expira- 
tion of his full term, or refuses to serve 
full term as such, or if he should be dis- 
missed from service for cause, no allow- 
ance of any kind will be made in addition 
to the weekly salary 

“To all those who honorably serve their 
a certificate testifying 
to their experience and ability will be 


term as apprentice, 


granted.” 

The old-time apprentice system is again 
coming in vogue, and the day is not far 
distant 
ll over the 


when we will see it carried out 


country. 





Making the Press Button Knife. 
BY C. NEIL, 

There is hardly a manufacturing indus 
try to-day States in which 
extent than in 
While the 


factor in pro 
different 


machinery is u $s 


he et knife business. 


machine is an important 


lucing, forming and _ handling 


parts of the knife, yet, owing to its pecu 
number of differ 


as yet been devised 


ital shape and the vast 
ent styles, nothing has 


to take the place of the skillful hand of 
the cutlet 

Some time ago I had the pleasure of 
the the sutton 
Knife Company, in Walden, Orange coun 
ty, New 


under the supervision of the inventor, Mr 


visiting works of Press 


York, where this knife is made, 


George Schrade, who is also the designer 
of the special tools used in its manufac 
ture. 

There being so much more work in the 
construction of the different parts of this 
knife necessitated either a higher price 
or the adoption of machinery to its manu- 


me 


FiG. I. 


facture; and with the exception of the 


blade 


hand 


is hand forged and has other 
the 
produced and finished by 


which 


work done—and coverings, all 


parts are now 
machinery ready to be put together abso- 
without any fitting whatever. 


knife shown in Fig. I is known as 


a large one-blade pocket-knife; it is com- 


posed of 27 different parts and requires 


PRESS BUTTON 
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112 different operations, nearly all per- 
formed by machinery with the tools shown 
in Figs. 1, 2 and 3, all of which tools are 
used for the production of this one style 
of knife only. 

Fig. 4 shows the different parts ready 
to be assembled. In this engraving, A is 
the blade, B and B1 are the linings, C is 
the back, D and DD form the covering, 
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and back together; 8 is a sample of three 
steel pins for fastening linings, back and 
blade together before the covering is put 
on. 

After the blade is forged, it is drilled 
in jig A (Fig. 1) for bushing 2 and reamed 
with a spring socket reamer K (Fig. 3), 
K K being the lower part, and the pres- 
sure of the spring on the blade holding 














FIG. 2. 
and and EE are the bolsters. F is the 
fly spring which opens the blade, J’ F 1s the 
lock 
open or closed, F F F is a washer for the 
lock spring, and F F F F shows this wash- 
No. I 


is a bushing, 3 is a 


spring which locks the blade either 


er riveted over lock spring F F., 
is the push-button, 2 
lock pin for lock spring F F, and 4 is a 
stud on which the lock spring and the 


KNIFI 


TOOLS. 


washer are riveted, at Z, on the lining B 1. 
5 is one of four German silver pins which 

bolsters E and EE to 
and B1; 6 1s four 


fasten linings B 
German silver 


D and DD 


to the linings where they join the bolsters; 


one of 


pins which fasten coverings 


7 is one of a pair of German silver pins— 
one of which holds the fly spring in place, 


while the other holds the covering, lining 


PRESS BUTTON KNIFE TOOLS. 


Che 


in the blade are 


it down level on K K while reaming 
and 7 


now drilled in jig A A 


two lock holes S$ 
(Fig. 3) for lock 
pin 3, which is riveted on the lock spring 
and protrudes through the hole X drilled 
in lining B1, and holds the blade either 
The tang or flat part of 
the blade is now milled in a milling ma 
jig 
shoulder being formed on the blade, as 
shown at O, Fig. 4. The 
placed on a pin which holds it through 


open or cl sed. 


chine in a (not shown), a square 


blade is now 
hole Y; this pin is located a certain dis 
tance from a grinding wheel and the blade 
1 the 


wheel which grinds the tang to the re 


is swung around against revolving 


quired radius or shape. The tang is now 
stamped, the cutting part of the blade is 
hardened and tempered and ground to 
The blade 
is now ready to be inserted in the knife. 
In setting up for the 
shoulder in the milling machine, a gage 
to J, Fig: 3; 
for accuracy; and a blade is shown in this 
The distance 
rom shoulder of blade to pivot being one 


shape and the tang is glazed. 
cutting 


square 


similar is used for testing 


gage in position for testing. 
; 


tenth that from the pivot to extreme point 
of indicator, all errors are shown 10 to 1, 
Th 


is used for testing the accuracy 


and are read 0.001 inch either way 
gage JI 
of lock-pin holes S and 7, and also shows 
10 to I or 0.001 inch either way. 

Die B, Fig. 1, is used for blanking the 
linings B and Bt, 
then perforated in die BB, 


and these linings are 
Fig. 1, elever 
holes being punched in B and twelve in 


Bt. 


ation in the press; the holes for the 


These are punched out in one oper 


pins 


in the linings are then countersunk to 
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allow for riveting in a foot press, with cropped in tool CCC, after which they 
the tools BB, Fig. 1. They are now’ dotted or centered for drilling in jig C ( fort tool dened and 
put in tools BBB, Fig. 2, and pins 5,6 Fig. 2; then they are held in jig CCC ¢ 

and 8 and stud 4 are inserted and riveted’ Fig. 3, and milled to an exact length. On Dp 


in one operatio1 Che upper parts of 





























| 
| 
} 
| 
| 
f «+h 
FIG. 3 PRESS I ITON KNIFE T . : 
BBB are shown at | The bushing 2 1s ig They are now tested in gage 7, Fig tl lw on an anvi 
inserted and secured in place by the 3, this gage being constructed on the same | t 
spreading tool BBB, Fig. 1 { gages J 1J1 he f 
The lock hole in lining Bi is now holes in the back are now drilled rapidly ep 1 ‘ 
nd curate » cme ¥ ; 
. system of d ng be expl ( f the - 
: t anothe t ( re 
FFFF In the knife sl le covering I 
)}) are ot b I t ( ( b 
she l. eb Wit 1 ad (; ‘ 
lat ve Phe cov g { 
gth, widtl ‘ 
cula S i \\ they ri 4 
e shape of e | end ] ; CARI 
FFF EE the bolsters £ and ££ art hed = 
il W 114 I tl e b 
drilled in jig Rie 2 the { es 1 
c dt ( i I \ 
1 ad nd 7 ( C 1 V « 
with 1 g tool gy. 3 
whicl 1 | oT Ve 
pace f t pring nd 4 
oi big. 4 
Bol eT / 1¢ / C r 
r droppe t G 


¢ ( 
tu 
nd afterward ( ed and ¢ 
, ; : 
o f: | é Ii | ( 
nd cout g E:, Fig. 3 
1 t ( 





pered il d g ind | ( | 9 re 
n the spring at 1, Fig. 4, f¢ ‘ ( W 
ponding rece in the | k ¢ The p 7 ol ( le Op 
. ' pee passes t gh hole n the g f ning I pin 
FIG. 4. PRESS BUTTON KNIFE PARTS . <9 
close t ther side 1! nd hold \ nd | de ope f 
reamed in BB BB, Fig. 3, the lining being spring securely In positio per 
shown in position in the tool. The knife The lock spring F F is first punched and In making h t nbe f sma 
1 : 1,1 1 ] 1 +7 ; 1 ] . s. § ] ‘ ] ’ ' ; } nt no 
backs Cc are first punched out or biankec cut t eng nto ] / | gy. 2 nex rl p ge 


in die C, Fig. 1 Thev are next cut off or pin 3 is put in and riveted in tool G, Fig systen erative g 








means of such 


are looked for : 


gages as have been described, if these are 


and by 


used properly, everything must fit to pet 
fection. 


At each 


is attached conveniently by a chain, 


wire rack in this shop a wire 


gage 


Son 


time saved in a year would buy 


and thx 
a gross of them easily. Each man has his 
individual oil can with a brass tag soldered 
with his number, or the 


on the bottom, 


number of the machine, on it, and the can 
is expected to be found full and ready for 
use at all times; a place is provided on 
each machine to hold the can convenient t 
operator. 

All the pin 
the push button shown at Fig. 4 are made 
No 
machine, and I understand this ma 
the 


three screw machine or lathe hands. 


studs, and the bushing and 


ona oo Brown & Sharpe automatic 
screw 
formerly done by 
The 


attention of a boy 


chine does work 
automatic requires the 
one hour daily, making a total of six hours 
Che this 

that 


per week saving from source 


alone shows automatic machinery 


does pay for itself where it is in constant 
or even frequent use; besides the accuracy 
is always to be relied on. 

Another feature of this shop is the close 
attention paid to details, such as the con 
venient plac ing of material for the oper- 
ator. All and 
is kept in to the auto- 
the bov has 


wire—of different kinds 
racks close 


Sizes 
to do is to reach 
the 


matic, and all 


out for it without moving from ma 


observed through 
wherever it is feasible 
handled by the 
a bie differenc: 


chine,and this feature 1 
out the 
When 


thousands it 


shop 
small pieces are 
makes in re 
sults whether the operator moves his 
or arm 6 inches or 16 inches. 

\nother feature of this establishment is 
the cost-keeping and. time-card 


ind | 


each card has, as 


System, 


enclose a set of the cards used. 


shown in Fig. 5, a dial 


with figures from 1 to 12; and a separate 


card is printed for each knife part, the 


card shown being arranged for bolsters 


ach operation is printed on the card, as 


ire also the numbers of the different styles 


or orders. There is a place below the dial 


for the name of the workman, and insid 


the dial are places for the date, quantity, 
total time, and whether 


ished \ hole ts 


that the card can be hung up 


finished or untin 
punched in the top, so 
In making 
ut his card the workman writes his nam 
pencil through 

the left, and 


through the operation, at the right, and 


lead 
job, at 


draws a 


the 


or number, 
the number of 
marks the dial at the points which show 
the time he 
This 
advantage to the person who cannot 
tell the 


‘ 
the card 


to the hour 


nearest 


and the 


quarter 


start time when he stops 


read but who can the time: and 


business 


maxims on the back of 


ire well worth reading, no matter what the 


reader's vocation may be 


Another feature of this shop is the use 


of silk waste—about the size of an ordin 


ary wash rag—which they wash when 


dirty, and so use again many times before 
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it becomes worthless; the absence of lint 


and the non-clogging of oil holes are a 


big argument in favor of this waste over 


the ordinary loose waste. 





The Sub-Press. 
BY F. C. FLADD 

The sub-press is a self-contained tool for 
punching very accurate work, such as parts 
of watches, clocks, time registers, cyclome- 
ters, meters, electrical appliances and many 
where great precision 1S 


similar articles 


The sub-press is not as well 
the 


therefore its 


required 


understood by average toolmaker as 


it should be, use is limited 
to the few who are familiar with its work- 
ings. The first cost is of course very high, 
but this is really all the cost of such a 
tool, as no damage can be done to it while 
being set in the press, and the die when 
rightly made seldom needs any repairs, 
outside of an occasional face grinding. It 
is no unusual thing for a set of sub-press 
dies to out from 100,0CO 


cut 50,000 to 














FIG, I 


1 


blanks without grinding the 
faces \t 


peared in 


various times there have 


this paper some portions of sub 
presses; in fact, the writer in 1896 con 


tributed a sectional drawing of a wheel 


die sub-press which was published Febru 
ary 13, 1896 
The 


construction 


detail drawings show the 


present 
a 
more clearly I 
drawings will be plain enough 
derstood with a little description, 
parts being shown in detail in Fig 
ional shows all the 


the sect view 


assembled in_ their laces 
ld 


1 
should 


propel 
give the toolmaker a good ide 
to how these dies are made 
In the detail drawing // is the 


and / is the d t 


aie base 0 
which the body is fastened in the manner 


body of 
the sub-press 
indicated in the section. /) 1s the babbitt 


shell for the body, and C is the punch 
for the 


upper end 


plunger, 4 is the tightening nut 


shell, this nut screwing on the 


of the body. B is the steel meck which 


flat 
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screws into the top of the plunger, and 
E is a nut which screws down on spring J, 
this spring being placed in the plunger to 
operate the punch shedder piston F. G 
shows one of the die-base screws; the die 
the 
and 


shedder pad springs are made as at K; 
shown at L, 

M. 
\ 


V and O are for punch rim and punch- 


base-shedder springs as 


the base shedder screws Screws 


as at 
holder respectively. The die-base steady 
pins are fitted as shown at P, and the die 


punch 


steady-pins as at O. FR is the 
holder, S is the punch rim, and 7 is the 
punch shedder ring. The die shedder pad 
is shown at U, the die shedder stem at | 
and the die at W. X 
and the stock gages are placed in this 
shown at Y. Z is the di 


spring nut; & a punch shedder 


is the base shedder, 


shedder, as 
shedder 
pin. 

almost 
How 


ever, usually, a special press is used for 


A sub-press can’ be worked in 


any power press of suitable space. 


the purpose, as a short stroke and a stiff 
arch framed press best meet the require 
ments 
When we 
simply slip it into place, as shown in Fig 


3, by 


wish to set a sub-press we 
sliding thé steel neck on plunger C 
which brings 

This 


we next place the hold-down clamps c « 


into the press slide hook bb, 


the tool to its proper place done 


into place and tighten the screws or nuts, 
thus fa 
bed of the 
We now 


to proceed with our blanking 


stening the sub-press firmly to the 
power press or bolster plate 
have the dies set, and are ready 
The chang 
ing of sub-presses is very quickly done, as 
required. There are 


“14 
no special skill is 


everal different styles of sub-press frames ; 


the most common is the round barrel arch 


hape as shown in the illustrations \n 
used For the 


work, such as cl 


overhang pattern 


very largest ick or time- 
register frame backs (large plates witl 


‘tter stamping and many holes), the four- 
used I have 


sub-presses to cut quite 


pillar sub-press must be 


known 


1 
large 
: 1 


from stock as thick as 3-16 
‘he punching in a sub-press is done in a 


somewhat different manner than in an 


ordinary die. Sometimes three or more 


operations are ormed at one stroke of 


the press—that is, cutting the outside, cut 


ind le tt 


The stock to be punched 


ting the center ering a 


blank all at once. 


is securely held between the shedder plates 


ind pads (making a compound die really ) 
perf ctly tlat 


these laying the metal while 


being blanked, and each _ piece being 
counterpart of th 


brought out an exact 


one previously cut 
In a first-class sub-press the punch does 


but 


enter the die pr 
its face, 


not per, comes just 
merely parting the blank from 
the 


stock, and no more, 


and | 


into it 


(Fig. 2) forcing t 
| 


back Ss original 


place, 


and its cut 


edges square 


punch faces must of course be perfectly 


and without shear; this is why 


a good stiff power press is necessary. For 


any 
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this reason these dies wear much longer The piece 2A, Fig. 2, is an article pro- and file it is a slow, laborious job, and one 
and better than the ordinary ones, where duced in the sub-press from which draw requiring considerable skill, judgment and 
the punches pass into and out of the dies, ings were made; the piece is shown full patience. If there are many to do it does 
shearing and wearing them quite rapidly, size—as are also the details of punch and _ not take the average man long to figure 


after spoiling them in less than a- day’s ie which produce and the outside and out that it is easier to lay out centers and 
run, especially if in the hands of an in inside as well as » three small holes are’ put the crosshead in the lathe and pul 


experienced operator punched at once back and forth by hand. 
The sub-press being a small, convenient Brooklyn, N. Y. on the top and bottom of the pin the 
in itself, with its dies and punches —— will have a chance to start and finish with 


n perfect alinement, is always Echoes from the Oil Country. ut dragging the keen edge off 
F ; + ; 
i 


while its first cost is /EVICE FOR TURNING WRIST PINS ON SuLID_ tool will be necessary 


un it is the cheapest CROSSHEADS. halfway around on tl 


} 1 1 


ed for the purpose Some time ago, in following up another cro:shead. Some men 

when accurate work must be had. idea, I used the development of a devic op half and then the 
Roll feeds, or other automatic ‘ for turning wrist pins on solid crossheads of » front half at one 
ppliances, are often added to the presse as an illustrati I did not describe the half at another, a 


ub-pre tools % use ice, it being us Nn illustrat used 


Where crosshe ids are u 
ind in considerable numbers, the 


ing them is very apt to be unpopul 


— 


1 


Sometimes the feeding of the tool 
by hand, in which case it is apt to be 
ular. At other times the lathe 1s 
ip and the regular feed is thrown in 

not altogether a satisfactory 
ment either, as a man must keep regular 
ime with his pulling or his feed will vary 


[f he puts on a fine feed he has to pull too 








‘ften, while if he puts on too coarse a one 


he gets stuck if for any cause he gets be 





hind time with his strokes 
Che first device thought of was a coun 
tershaft with a crank on one end and an 


arm running down to a suitable lever fast 





ened on to the crosshead. There were 
several very serious objections to this 
plan, the most serious being that if the 
crosshead was given a full half revolution 
t would stick on the dead centers. Various 
springs, etc., were thought of to overcom«s 
but nothing that promised to mak 
contrivance any better than the pull 
by-hand arrangement 
The second man’s idea was, 
ountershaft with the crank on 
to run directly to the crosshead 
to make a projecting center 


that would have 





ng enough to f 
gear. On the face of t 
suitable lugs for driving the 


back and forth \ suitable frame was t 





be fastened to the lathe and stand up an 
SUB-PRESS IN POSITION 1} VER PR furnish a_ bearing for ; gment tha 


hould engage 
the places in the stock from which they the article appeared I find there are some was to have something lil 
were punched, the metal strip is kept people who would like to know more about radius the gear had; the exact 


straight and is easily fed along under the device spoken of. Thinking there may lot materia I 


and an arm on the 


the dies at a very high speed, from 60 to bx ( 1 to warrant its appearance, I will would be connected with the crank over 


120 pieces per minute being punched ry t ibe the device as well as I car head a suitable pitman or connecting 


’ 1 


Many shaving and sizing operations are there 1 ome who would like t rod is now evident t 
done in dies of this style know what all the different plans spoken proportioned arm and crank, while the 


Much more could be said about the of were, ill say a little about each of crank made a complete revolution the arm 


he sub-press; however, them. would move back and forth throu 
outside of watch, clock and meter work, rhe first thing that confronts a man who degrees. A slotted hole in the 


this class of tools is little used. But the deal ith the wrist pins of solid allow of this being made more 


good qualities of t 


1 


day is near at hand when its use will be is that they cannot be turned desired. With the gear and 

more general. I trust that the description ‘ pin turning continuously in one I is to 2, 90 degrees of the segment would 
and drawings may interest many readers direction. The next thing is that, with a mean 180 degrees, or a half rotation of the 
who carefully follow the many valuable back and forth rotary motion, a cut can gear, without any chance to stick on the 
articles, along the tool and die lines, which not be taken completely around the pin. If center; the crosshead then moving with 


appear in “our paper” lately. he dresses them up with hammers, chisel the gear, the turning of the pin was easy 
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This idea w do the work and is tl t one day a uiddle-aged man, a new i ( { . - 
easiest one to make, but requires a pu mer, and apparently a very intelliges hin ‘ 
ey on the line shaft, a belt to a counter workman, approached me. witl LJ t 
ft ci ( aft with a crank on one’ pard, would 1 mind g g mea p O 
end and an unsightly rod down to the et hey have been giving 1 quite a mon ert t 
the, besides the frame on the lathe and ariety, and most of it is plain enough f ¢ 
gear and segment but t pile of getting i 
rhe third man’s design and the wav the fraid they w t mi » tu fa i 
y was D this ide 1 condens d as the pins thie CX , 
follows \ go was made yw g re t ( f é g t 
» on one si that sé ( l 1 iT v CC t t 
d 1 segmi t \ t l ‘ sin he ’ + r ‘ IT « £ 
b, only enoug ng V al \ t . . thie 
be fastene the end ppo e 7% t | ( 
gment \ frame that t t wat ng t 
ded | gs ft the gear and t I was’ g t 
egment. An eccentric was screwed t t] l I t 
he lathe spindle and the place of 1 ut the ed 1 ( é t 
il the ecce rod ae @ ‘ ought up P 
keved to the ib of tl egment d re \ 
tted hole n tl ‘ 1 g gy a reason 1 9 ¢ 
( cl nee Oo! n I \ hol \ re d I ( £ 
med in the center of the gear to t ther things I had never heard of ft ! 
regular lathe center and stood exact), In turning cr head pit he tool ‘ t low ‘ 
line between the live and dead centet not be made with much clearance 
f the lathe On the gear were suitab]: top front ther alwavs a rap c 
igs to drive the crosshead f the t n the back stro esper 
When the eccentric was crewed on t when feeding with the lathe. which t] tur t t for g 
the spindle, the frame lifted into place and way when driving by power ut 
fastened down, and the eccentric rv d con little experiet will indicate what best L hie t retet ( 
nected with the segment arm. thi rig wa W. Osporn to t I Ww hie I 
ready for business, and when not in use 
there wasn’t anything running as in the Some Points About Grinding. lront t ry that thet e wl 
ise of the belt wc meen nsf ' ' , "y 
lhe frame had to be large and heayyv Emery and corundum wheels plav a very ground « ! 
nd it was hard to get the center to lin te ae a oe, oe eens a a ri 
perfectly. Of course this rig could b tries, but the ( ably m , 
‘sed only on the lathe it was made for , theories regarding: them thar hout ng more of 
Perhaps some lathes of one size by th ll other toc!s with which tl | 
me firm are near enoug! ke to permit oe lk 
t its being ed on any of them. but tl cont t t 
vould be the limit | f the l t 
My recollection of this 1 g that the { ( y y t { \ 
earings were bronze S de that wv T ( ¢ erro! 1 . I 
uld be taken up b to! ng 1 1 nding \ 4 I 
he taper pockets in which thev fitted: hb et 1 har tt 
I think good bhabhitt bea; vould he af , id , f \ { f 
Q u pe ' rea 
very easy ft get to | 1 operly c ny oe whee \ { ! ! 
iis eas aol lly ran the lat A iohlne ws nvev thi l V 
vhere the rig was used d that he « d t tl face ed I rf 
mit the rig on, turn a pit nd take it off which a ' 
gain in an hour, and for a reasonable lot; suite wisn = ( ; 
e could do them in a half an hour piec corre 1 t 
f he had good luck with 1] t 1 ¢ t ( I 
Ire sed Ty} W nm cr he ] ( n Nvine he ¢ ; ) 
IXT2 t l eng ( M sy n tl light he I t Sa i 
hat five crosshead day by hand w tudy f f ) v 
ery good dav work ; : P : “e. 
Chm tees sed to mal | whic: thos ; — P thes f 
Mut into th ls to f the pir Chey vor I gre pect 1 
had to n new cl for each cr | pt t 
head, as they had to be 1 n to get ther g of l pI f 1 old t O 
oft of the « ting, then t] ting had t f on for ‘ ‘ 
be finished to that pin. They seemed 1 The 1 ties of grinding a1 lare nd we t 
think that tl was better than trving t tl they ( nt of e t é 
turn them up n in eve vor who shal d { 
Having started in ir hop where sucl ke a most caref tudy of the bject ( 
crossheads were a part of the regular 1 man of sufhcient caliber to go below M [ grind o1 f ( 
work, it never struck me that there was the surface ind who is not afraid to the oth 


anything out of the common about then loubt so-called tual experience,” for ae ertainly; g 
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The operator changed the wheel, con- 
uming fifteen minutes of time. He then 
their satisfaction in 
Total 


change of 


valve to 


ground a 


ten minutes more time, twenty- 


five minutes, including wheel; 


ime saved by using a wheel just suited 


was thirty-five minutes on a single piece 
of work weighing few 
The 


fifty minutes 


only a pounds 


time for duplicates was a saving of 


each. More than _ three 


quarters of the former time was saved 


by the | 


use of the right wheel in the right 


way on the right job, 
throw some 


Another true 


light 


story may 
on another phase of the same ques 
A user of a grinding machine could 


He 


wheel he had in use was i 


tion 
not grind certain pieces round. was 
told that the 
tended forcast iron—not for very soft steel, 
and that this 


not 


as he was using it for 
frail, 
the 
He 
wished to grind this work quickly, so used 
the wheel. \ 
was made and the wheel intended 
teel was The 
ly round, but in very much shorter 
the 


such 
stand 

the 
they 


work, being very would 
the 


softer 


wheel on 
that 


rank cut of softer 


material replied 
change 
fc ir soft 


ground, 


softer, or coarser, 


used work was 
not on 
time, even though wheel was more 
compact and made a finer cut. 

This leads to the further fact that there 
1s more than material to be considered in 
the The shape of 


the piece of work affects the wheel 


selection of a wheel. 


\n operator ground successfully much 


soft-steel with a sharp, rapid-cut- 


this 


work 


ting wheel, but work was not frail 


ind had a numbe r of diameters on each 
piece, no one of which long 


was very 


Ile was required to grind some slim piston 
6 feet. He 
used the same wheel that he had used for 
steel 

difficult to 
rr round 


facts changed his wheel for on: 


rods 1 inches diameter by 


soft pieces, but found it 


the 
\n operator familiar with the 


grind rods straight 
that, other 


things being equal, would cut much slow 
round 


the 


cr; ground the rods straight and 


effort, than 
The 


aved on a single piece paid for changing 


without and in less tim 


other wheel would do them time 


the wheel 


Considerable difference of diameter of 
work will also affect the cutting quality 
of the 


wheel on material; a 


that has 


diameter 


any given 


wheel proved successful on the 
slower 


that 


work much 
the 


been most suitable on the very large diam 


smallet may 


on the larger, while wheel has 
away too fast on the small- 
that the 


may 


eter may wear 


er ones, It is also true wheel 


suitable for small diameters cause 


many pieces of large diameter to chatter 
sO badly as to prohibit its 

Another 
the 


amount of 


use, 
connection 
the 


important point in 
wheel is 


that 1s to be 


with selection of the 


material ground 
off the piece of work before the lighter or 
finishing cuts are taken; and also whether 
that amount of material is to be removed 
in a short time or a longer time. Thus 


one operator could use successfully a 
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wheel that another could not, even though 
they had the same work and the same ma- 
chine. The one could work slowly enough 
to get good results, while the other, in an 
to do the 
time, would fail; but the right wheel for 


the latter 


attempt same work in shorter 


those conditions would enable 


to produce the same quality of work in 


much shorter time. There is seldom a 


case where one and the same wheel can 
be used on different work without greate 
loss of the 


would involve; and when work is dupli 


time than change of wheel 


cated, the loss by using an unsuitable 
wheel becomes very great 

Different machine on 
the 


conditions of the 


which wheels are used affect wheel 
A heavy machine with massive wheel spin 
dle calls for a different wheel and differ- 
treatment than one lighter and with 


This is true of all kinds 


ent 
smaller spindle. 
of grinding machines and explains much 
of the the wheel 


mystery surrounding 


problem. Your neighbor informs you that 
wheels on his work and 
You 
some of those wheels and your man com 
that he Now, 
tell because 


your neighbor tells you he likes them; for 


he uses all 


they are ‘just the thing.”’ procure 


plains cannot use them 


don’t him you know better, 


it is possible that your man really cannot 
use them, even though your neighbor can, 


on just the same work. It may be because 


you have poorer machines on which ti 


use them, or, on the contrary, it may be 


because your machines better than 


your neighbor's. ‘ 

With cylindrical grinding the wheel is 
affected by Its 
than with 


treatment perhaps more 
other kind of grinding 


any 

The relation of the speed of the work to 
its side advance or feed has much to do 
with the results, also the surface speed of 
the work and speed of wheel \ wheel 
that 
operator who employs certain combinations 


feeds and depth of cut at cer 


proves very successful used by one 


ot speeds, 


tain periods during the grinding of a piece 


f 
will produce both a roughing cut 


of work 
and a nice finish and do the work in quick 
time—may, when used by another oper 
ator on the same work, not grind the work 
1 h at all 


had the 


most experience using grinding mac 


and not produce a fini 


also may 


quickly 


The latter operator have 


It is not well to condemn 


has been recommended f 


machine, for your work, b« 


be sutprised some someot 


time to see 


use that wheel on the same machine 


and produce more and better 
with the 


work, work 


than you have done wheel you 


thought to be best. This explains much of 
the mystery about wheels that have been 
found to 


The theory that they have 


set aside as worthless and later 


be “just right. 
“seasoned” hardly goes when we know 
that the 


duce good results when 


same wheels in other hands pro 


“green 


All wheels will work better as the user 


becomes more thoroughly “seasoned” by 


unprejudiced study of the laws governing 
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their use, for experience without careful 
study seldom avails much in any field. 
The old that 
made of emery was a grinding wheel and 


notion any round wheel 


that because it is grinding work anyone 


can do it, must give place to the under 


standing that the question is one of s 


great financial importance that neither th: 
ignorant sweeper nor the journeyman tool 


maker will do to trust with it; but young 


men with natural intelligence and am 


bition, who have unformed ideas, and 


therefore are ready to absorb right ones, 
who have no old-time notions to 
Such 


a broad-minded man of 


or experience to lead astray. men 
with the help of 
an investigating turn to guide them, can 
save thousands of dollars in every ma 
chine works and add to the quality als 


the product far beyond what has been un 


0 of 


derstood as practicabl 
It is belief that 


chinery realize 


my many of our ma 


works can large returns 


by employing a man whose entire work 
shall be the study and practice of grinding 
and shall control of 


the selection, purchase and use of grinding 


who have absolute 


also dictate the work to be 


A percentage of the money thu 


W heels : 
ground. 
yi ld r¢ 


man will 


many 


saved paid to such a 
turns that will surprise concerns 


who now treat the ‘r of grinding 
wheels with indifference 
One example of the work of a grinding 
wheel will serve to show the value of 
and proper use: Six 
of soft 


diameters on 


having 
each, the 


1 


t 2'4 inches 


& steel, 
different 
largest 4 inches, the 

| 


were simply roughed out by the lathe 


smalle 


inch on 


then ground 


a crude way, leaving 1-16 


diameter ; they were 
and a nice journal finish in si 


Note that 1-16 


diameter 


roe 
gages 


hours inch was ground 
hour eacl 
from 


time is re- 


from the and in one 


interesting to hear 


It would be 


ithe men as to how much 


quired to make the final lathe cut on these 


removing tl 
to gages 

\nother attempt 
required four hou 
machine and the sa 
ther wheel Thi 

of ten would 
that 


that nine men out 


one 


as the right one The wheel 


the best and quickest work would be 
turned by nearly 


every concern 1 


country should it be sent t 
work 


Neat ly 


facture 


lose to the man 


all are C 
grinding 


cylindrical 
that 


and > of 
would not be 
This 


wheel 


machines use a wheel 
accepted or used by their customers. 
is because their customers use the 
in a different There is a popular 
belief 


grinding wheels, but that they are vali 


way 
that stock cannot be removed by 
able only as finishing and polishing agents 
The fact that grinding 


moving stock from 


wheels are re- 


cylindrical work 
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less time than it can b 


lathe, settles that question; 


those who have not see 
believe it, and especial] 


it themselves wit 


the wrong way with the 


I refer now to the ren 


of the final or finishi 


+} ] tirn 1 +} 
I irl i 


1 
removed ; it is 


is filed and finished that 
of stock is removed 
ny nes r ridges let 
sist or St t t if mus 
.£ ht 1 
i Surface 1s obtained 


Late experienc shows it t 


» remove one cubic 
minute from cylindrical 
with suitable wheels 

inferred from this that 
able to leave a large al 


purpose to grind it off w 


I 
1 
} 
I 


» make a quick lathe cu 


jut that in many cases it 


e 


wrong 


in -} 


work by grinding 


| t 


w orc ser turning 
ring; and if the lathe 
s , 

one, alt /lilg ) ca nad 

grinding wheel will beat 


mger profhitabie to turn 
the vhen by he 1 
vheels we can produce 
h less cost 
T+ | 
it 1s also possible to g1 
vitl 1 tirni t ] ’ 
\ out turning ata I 
+ +] + + 
irn them; others re 
turning nly ] rrynad 
l niy betore grind 
require ¢ ser turning to 
ror these different class¢ 
' + } P| 
ssary to select the x 
, , 
largest sa n ti 
, salit 
inere 1 ( nn tT 
rK 5 unl t L)} 
e age of dry grinding 
] ‘ ‘ 
W Vs De me es ry oO Dp 
whec but | nnot con 
eal grinding that need b« 
iuse al I I Vv grinde 
grinders, t d cutter g 
\ wsHNnoO YT . ¢ + + 
| t va » f ‘ 
grinding 1 nes were 
W arop t water pe 
' , 
| iter t ery 
ter, then a irgel ( 
il grinder de to 1 
re made t —_ tre 
te! It is not possible (v 
wate flowing direct ot 
ust t tT r trom +} 
whee 
Che amount W 
ng has necre ed \ 
water, and now it is 
water increases the pr 
given whee iter the int 





‘reased the effectivenc 
made the work of the 


n account of greater 1 


wrong 


removed 


hit 
Dut 


n grout 
turning 
remove? 


) ( 
pra 
j . 

1 en 
I iccoul 
Ss nota 
4/ t ‘ 

n ie 


etter Worl 
1 
dn 


et f p) 

na } + 

d bes 
lino 


W 
7 ir 
eC ¢ 
eC” ) 
Ve ‘ 
\ 
j ] 
‘ r 
¢ fe on 
ra n 
furtl 
I vhec 
tor n 
I 
es \ 
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compouns 


sufficient 


wed t 
erroneous 
1 } 

wheceis 
n spots 
I e 1n 
vor 
WW 
ino 
ving 
ts WOrk 


ry 

TI 
speed 
range 


best. and 
exceeded 
is great 
aban ter 
een i Vv 
t the rigl 
some fniteer 
cases where 
ig¢ eci 
tiie \ ( 
ey 1 
hie r¢ T 
t r el 
indred 
' v itt 
( ae 
; the 
7/7 f 
; m1 
] 
( 
1 
| ’ 
misunder 
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ny water or ¢ 
hey be graded rie! 
t muct not 
y grinding whe 
} 1 + ] 
id ) iN 


i¢ t \\ ( 
' 1 1 
sp ad ) 
! t 
wheels 1 \ « al 
1 iohtest 
) thie ( es nN 
ju I 
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netruet ' 
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In to the which 


to 


for many use the word 


material from 


grinding wheels are made there seems 


be some confusion, 


arborundum when they are talking about 


corundum wheel and vice versa, Car 


orundum and corundum are not the sam 


Carborundum is carbide of silicon, while 


orundum is aluminum oxide. Emery 1 


o aluminum oxide with 25 to 30 


nt. iron oxide imbedded init. It is quite 
mmon to call it corundum when the pet 
ntage of iron is small, and when it is 
ger it called emery There is oftet 


facts when some 


rundum. 


Carborundum is not found in nature, 


1 


but is an artificial product, while corun 


dum is found in nature and is also pro 
The 


ficial corundum are the same 


The artificial, 


‘ed artificially. natural and arti 


chemically 
the 


however, has largest 
percentage of pure crystals 


Axle Lathe. 
The accompanying engraving illustrates 


a heavy lathe which is designed for turn 


AMERICAN MACHINIST 
The work may be rotated as rapid- 
The 


with countershaft 


steels. 
ly as 40 turns per minute if desired. 
weight of the machine 
is about 15,000 pounds 

The lathe shown is one of a lot of nine 
recently built by Charles of 
Rochester, N. Y the 
& Zortman Machinery Company, 
of Pittsburgh, Pa., to ] 


Bridgeford, 
and furnished by 
Brown 
[ the Pennsyly 


anla 


Railroad 





Letters From Practical Men. 


Gaggers. 
Editor American Machinist: 
Mi 
regard to 
the 


Reading the correspondence from 
Vol. 26, in 
puts 


Shaw, at 


page 25; 


making gaggers, me in mind of 


remark I heard the other day in 


‘lL wonder where all the gaggers go to 
Well, it is a wonder, and if any of my 
brother molders can tell me I shall be 


very much obliged to them 


ing them from mild steel or iron, as 


sug 


slight 


iS 


would be all 


gested, there may be a 
hat. It 


controversy 


over t right to make 
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It is a very good idea of Mr. Shaw's t 
have a place for gaggers; and a good 


place for them is to have a box large 


enough to hold a good sized pile. Have 
the that the 1 


bottom perforated so sand 





will fall through, as there is lots of sand 

sticking to the gaggers when thrown in 

the box. Keep it about a foot from the 

floor, then the sand can be shoveled out 

when it gets filled up Pros. WATHEY 
Machine Wrenches. 

be r American Machinist: 


I heartily agree with S. P. Y. (pag 


14192 
I4cc, 


Vol. 25) on the question of machine 
wrenches. There is no 


makers of machine tools send out more 


wrenches with a machine than there would 
be any need of if the machine was propet 
1S only 


designed; it necessary to examin 


a few machines around the shop to co1 
vince yourself on this point. Why thi 
important part of the design should be 


neglected I cannot understand. Perhaps 


one reason is that one man does not al 
wavs design the whole of a machine, the 

















ing large axles, the hole through thx 


geal 
dle and drives 


ain 


which supports the axle at the mid 


it, being 13 inches in diam 


ete! his gear 1S supported at both sides 
in large brass bushings, the bearings being 


6 inches in length The driving pinion 


helow the gear is carried on a shaft which 
Is supported in the bed by five brass bush 
ngs; this shaft is driven by the three-step 


and the 
bed. 
riages is driven by change gears placed as 
the the bed 


cone pulley gearing shown at 


end of the Che feed rod for the car 
shown at right-hand end of 


Whil 


both carriages are fed by the same 
rod, they may be fed in opposite direc 
tions if desired. The lathe is powerfully 


geared, the ratio beittg 35 to 1, and is built 


with the view of obtaining the high cutting 


speeds made possible by the modern tool 





AXLE LATHE. 


them that way if there was a 


specia OD 


but in a jobbing shop, where a man 


doesn't get the same piece two days in 


succession, I don’t think it will pay, when 


a laborer can make about m in the 





a chill 





fternoon with a « h 

s I described in the AMERICAN MACHIN 
ST some time ago a man could make gag 
a s fast as he could carry the iron to 
the chill, providing he had someone t 


turn the chill, or he could do it with his 


root 


lengths of 


impossible to keep all 


It is nearly 


them in the shop 


There are 


some men that will not use one if it sticks 


1 
| 


above the bars, and others that don’t care; 


but the former way is the safest, as there 
struck; s¢ 


the cc: 


is less danger of their being 


taking it all together, I think ist 


iron gagger the safest and best 








1 ¢ ] ry r7] ly 
rObD beings sphi up between Several dal 


men. One man designs one part and pe! 
haps decides upon two sizes of screw 
ay, 3¢ and inch, while the other mat 


will decide upon 5-16 and 7-16 inch, when 


the ré could be no eart 


hly re n why they 
should not be the same in both cases. | 
have noticed that when a job is split up 
like this it's a common thing to have quite 
1 variety of size Of course chief is 
expected to detect things of this sort in 
his final examination of the designs, but 
in nine cases out of ten he is too occupied 


In examining irtant parts 


design to notice small 
The 
collection 
this 


but 


the 
sequel is that we get a nice 


as Screws. 


little of wrenches. Not only in 


machines is unnecessary variety of 


screws found, in many small tools the 
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thing 


same is very evident. Only to-day 
I was fixing a capstan tool in which there 
were four screws, namely, one 4 inch and 
inch 
lutely no reason why they should not all 


With this tool 


were sent, and for adjusting it I was using 


three 3% diameter; there was abso 


be 3@ inch. no wrenches 


an adjustable wrench, which meant that | 
t from 


was continually shifting to 3% 
inch till I had the tool It 
is certainly not much trouble to shift a 


properly set 


wrench from to 3 inch, but I very 
much object to having any trouble at all 
when it’s not necessary and could be so 
easily avoided. I have before now filed 


screw heads to match one wrench when 


of the 


slight variation in the diameter 
crew was abs tely necessary, and I don't 
hesitate in saying that I was amply repaid 
for y trouble in the time save 
I have to hank S \ I 0 
rought this wrench nons« e before 
readers CHERRY R 

° 


A Sample-Board for Screw Machine Work. 


Kditor American Machinist 

Som es } ee in re nachin 
lepartment umple-board w every 
hool ided about as shown in Fig. 1 
In he cast I irge sh p ‘ CC Ilv suc 
s make great variety of small par 
he rapidity with which samples accum 
late is anything but a laughing matter 
It may be that a card catalog arranged 


somewhat the same manner 
by L. P. Alford 
Vol, 25—which catalog, I understand, was 


In 1e 


described it page 136 


+ 


provided for use in the drawing-room only 


would in some shops be just the thing 


for the screw-machine department and do 


—* 


— 











vay altogether with the necessity 
ting d e for samp é If 
ha ird 4 f p 
se, I believe he car ( f 
\ lescribing t 
her tl} helned Str cht 
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en out a lot of samples and get rid of 
some of the bunches of junk that were 
suspended on the old board. The idea 


was suggested by article that had 
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tne 


an al 


peared in some 


time before, in which was described a 


to 


system fo 


the 


room r taking care of shop 


drawings; workmen’s checks for these 





























a a 
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-- ————— ' -_s4 
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Joes sysasss tH dp racee 
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|| JdadJJdssie quater 
if ' 
on eee ee 
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| i | 
| i 
| | || 
He 
| | 
; 1] } 
| 
—< 
<tr tt | 
—— i 
a 
v ty? 4 ( Wi ch ¢ 
ed ind the 
cupied little | houg ] ng 
ge number of che 
Chis sample d req itt ce 
cription, the sketch showing the gen 
rrangement fairly well The pieces at 
top and bottom, between which the boards 
swing, may be fastened to the wall or to 
uprights at the back of a bench. The 


of 


equirements 


boards varied, 


oft 


course, to su 


With the 


eight 


number may 


it different 1 


four boards arranged as shown 


separate surfaces were obtained, 


thus making it possible to place the sam 
several different 


Where 


departments by 


ples for 
1 


themselves preferred, however, 


section, 





screws may be grouped in one 
nuts in another, and so on 
Now a word about tagging imple 
Some simply tie on the tag, and, afte 
writing on the nan r number of the 
piece, throw the string over a hook where 
the tag hangs in any old way—usually 
bottom end up and wrong side out \ 
od way to hang ill samples is indi 
ited in Fig 3 Punch each g » that 
t may be hung the hook, and, afte 
ting on the 1 1 and number of the 
ece, llac the tag on both sides Phi 
preve oil from soaking in from 
the de nd, a e tag will alway 
cl there w ever be any difficulty 
aet oO t} 1 ) 
> 2 \ H 
An Extension Drill. 
\n article Car \shley n x 
n D ) 9 118, \ 25 
d one wl ive iw a 
Si I It \ 1 qu \ 
a ery ( 1 
( é 
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ength ind in < end e € 
of the drill required, the vith a dri 
or two sizes iller dr about 14 In 
deeper rh shank prepared 
filing slightly either square or 
irregular shape that when forced it 
the extension it hx ( e ettect 
taper shank, and th gular shape wi 
Keep it 1 u vy | n 
it out, « dt chuck 
drive the ext it or on 

M 04. 
Charging for Repair Work. 
ledit \r M 
lt ‘ } 1) 1] 
7 \ 
W 
le TI | 
in the \ xp ‘ 
ert \ n r the 
( ery ( I 
tam vy I ( v ta 
tie ordinarily r ng doing the 
Ie t g \ ( idered 
poor policy t 1 re pt turn a\ 
ny ) " eve S hard mprot 
ng 1 ica i writel iS alWways 1\ 
up t this p icy, and iny a b ha ¢ 
taken, where, when the writer did m 
vet know how to proceed to accompli 
the end, necessity, the mother of inv« 
FI H i 
(; u ( 
{ ml 
n ( ¢ \\ t 
Cd 











if they were charged more for boring that 
pulley than what the shop 50 miles distant 
would have charged, plus the freight both 
saving of time (as pulley 


ways, unless the 


need not be shipped) would be an object 
Such cases generally are hard ones for the 
writer to adjust, as we should earn all we 
nor shoultl a customer be 


work. Of 


righteously can, 


overcharged for any course 


vhere such jobs must be done at once, and 
ost the refore sa secondary conside ration, 
| l where circumstances are 


Th 


il] well, but 


look out writer 


then 
ry much pleased 

ve been there as to the cu 
prevailin in making 
1. M. K 


The Shop Eye-Doctor. 
rican Machinist 
t page 1754, Vol 
lings on the 
which I beg leave 
few remark 


subject it isn’t 














BLOCK WITH COCAINI AND DROPPER 


e @ 1 
account of th mn backing 


post and being tortured by 


up against a 
an amateur ophthalmic surgeon, who ap 
to grin fiendishly when he sees his 


become sick to his stomach from 


for the reason that many 
re made to suffer needlessly at the hands 
if some of these pseudo-surgeons 

| have 
an“‘I’ve got a bad piece in my eye; What's 


but 


frequently been approached with 


his-name has been trying to get tt, 
o deep he doesn’t dare to go any 
Usually, 1 find 


where in the corner a ri 


says it’s 


farther would yme 


gged basin dug in, 
1 


and in 
The 


eye would be badly irritated, and its owner 


often over?’ 3-16 *h in diameter, 


its center a piece of metal or emery. 


so nervous that it was necessary to apply 
out of twenty 


without 


cocaine, but in nineteen 


cases the particle was removed 


much difficulty. 
The cause of that severe wounding of 
the eye is to be found in the manner some 


persist in using the “eye needle’; they 
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handle it as one would an eraser, moving 
the point to and fro as the surface of the 
with it. If the 


instrument is sharp and the piece merely 


eyeball 1s approached 
adhering to the surface, this may do the 
work, but when the particle is deeply im- 
bedded it will wound a much larger area 
than is necessary. 
object lesson 
For 
out of 


Let us take an from an 


other line of work instance, when 


the drawing 
and lift 


removing 


thumbtack 


taking a 


we get the blade under it 


same should be done when 


lict 
1IStS use 


odies from the eye, Ocu 


an instrument that can best be 


sharp as 
having located the 
out, so t 
good one 


irpened in the 


Ie. B.'s instrument is a 


especially when sh manner 
he describes, though it would be improved 
by having an octagon handle, preferably 
of zylonite or its equivalent, for lightness 

form of handle it can be 


With that 
late the 


readily turned to accommod: th 


more 
shap 
particle to be removed 


the 


or location of 


is no reason to fear use of 


‘ocaine, providing a weak solution, say 3 


} per cent., is used. It is essential tha 


the solution and the dropper be kept pet 
fectly clean, and to aid in doing this I use 
the arrangement illustrated in the accom 
panying photograph. The wood base has 
two drilled 


tight fit on the vial, the other for a short 


holes partly through, one a 
piece of rubber tubing in which the drop- 
per is kept. Before applying the solution 
to the eye rinse the dropper by picking up 
a drop or two with it and squirting this on 
the the l 


Then, patient leaning his 
head well backward, insert one drop under 


floor 
the upper lid (he need not be ordered to 
close the eye immediately) and as soon as 
the stinging sensation abates make another 
application 

In nearly all cases two applications will 
zhly anesthetize the eye and the 


“doctor” can do his work easier, quicker, 


and with less nervous strain on the 
tient. The difference in the amount of 
ting necessary alone would justify the 

e of an anesthetic 
Bandaging the eyes should be avoided, 
notwithstanding Poor Dick's advice \ 
light compress, kept cool, may do no harm, 
the 


have a 


and tea leaves, on account of tannin 


them, sometimes ben¢ 


When the eve 1S sore 


present in 
ficial 


irritated, a big dose of Egyptian darkness 


effect. and 


will be found excelled by no other medi 
cine 

I rarely turn a patient over to an ocu 
list, but 


treme carefulness, especially when the for 


take no chances, and advise ex 


eign body is imbedded in the cornea, for 


should this be punctured grave complica 


tions may follow. 


When a particle has deeply buried itself 
and I have cut down as deep as appears 
safe, I borrow all the man’s money but 50 


cents until he returns from the oculist 


February 5, 1903 

This is beneficial to both the patient and 
the doctor; it the 
earned .half-dollar and the latter is kept 


saves former a_ hard- 
from robbing a poor man, and is made to 


had 


charity. CORNEIL 


feel as if he committed an act of 


RIDDERHO! 


How to Mold the Gun Metal Casting. 


Editor American Machinist: 
In reply to the molding problem at page 


23, Vol. 26, I would say that I think sucl 


a casting could be made by using only one 
core, the print being about 3 f 


stiff wires being placed 
the core is finished, to as 


and gage 


ness, as at A, 








re Ma 


TO STIFFEN AND HOLD 


(so that they 


brass 
metal reaches them) pl 
treme end of the legs 


B. The only remaining difficulties which 
night puzzle me would be the blowing of 
solid end 


Me 


1e core or the shrinkage at the 


Editor American Machinist: 
I note at page 23, Vol. 26, a sketch of a 

casting to be made in gun metal. The 

There are no 


Way 


I would go about it is this: t 
many foundries in this or in the old coun 
try that have not some square or roundiron 
flasks, say from 12 to 18 inches, in which 
that could be made 

inches long to the joint, with a small bo 


Now 


them 


I see the piece 1s 72 


1 inch high. take your flasks (we 
to be 6 inches deep 


will suppose 


i 
each): geta bottom board or a plate witl 
two holes in it about where the cores will 


‘ome, so that a hook can be put in to hol 


d 
the cores down, then put one part of the 
flask on and ram it up. Dig a little 
and 


the 


where the 


ome loose 


pattern is be 


in level 


out 
sand with 
then put the pattern on and mak 
joint, the 


with that supposition 


there are prints on the bottom 


Now 


on, with a gate stick that will re: 


tern. put three pieces ot 
top of the pattern. If you cannot g« 


as long, get one as long as you can, 

is bad practice to use a short one and hay 
to pull it up every ramming or so, 
there is danger of its getting rough or 
ramming it in. If the flask is 
rods between the gate stick 


the 


Some 
breaking 


Now these 


bring it up 18 


pattern to stop gate from 
into the casting when pouring 
inches; 


three flasks will 


make another joint, and so on up to the 
top; then that other 1 inch on the pattern 
When that is rammed 
lift off 


of 18 inches 


will go in the cope 
up lift it off, draw the pattern and 
sections 


the flasks in four 


each and put them on something that will 


keep them off the floor, so that it will help 


vou when putting on the wash. I have 
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found plumbago or soapstone to be a very 


good wash for brass or bronze work, and 


In 


don’t cut direct 


I have used lime quite often cutting 


into the 


} 4] 


the gates for this, 


casting, but on an angle, so that the metal 
will whirl around and will have a ten- 
dency to bring the dirt up with it. Cuta 
gate in each section, the same as in the 


bottom. 


There may be some difficulty about it 
that I cannot see, but if it is in the core 
the vent not getting off quick enough and 
causing it to blow, this may be remedied 


by casting it the other way up and hang 
ing the cores in the cop Make the joint 
on the bottom, even with the p of the 
small boss nd the sections the same as 


When Lilt 


above the mold is ready for the 
cores, close all the sections but the cop 
lake the cores, stand them up in about tli 
same position as they will be in the mol 
lower the cope on them and fasten thet 


firmly; then hoist tl 
Now hoist « 
tions except the lower piece, and y« 

I 7 
Id that the 


ie whole together and 


mall, or lift all the sec 


ciose 


yu will 


] 


looking up into the mold 


find by 


cores are not straight in their places 


ls and divid thicknesses wi 


plac 
u 


some stuc e the 


well in their 
and | 
This should preferably b 


Tuos. WaATHEY 


them; fasten them 


then close:and cast, think you wi 
be all right 


made in dry sand. 





A Carburetor. 
Machinist 
Vol. 26, an 


regarding a c: 


Editor American 
Noticing 


from B. L 


at page 3 


2 
Os 
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About a year ago I had occasion to de buretor when the valve t was ground 
sign and build a small, high-speed, four It is very xp 
cycle engine, ifter the French pattern may be built entirely on a ill hand 
When it came to the carburetor it was d¢ latl Wit ( { press 
cided that a first-class French float feed a very pl g app 
carburetor was ti expensrv« [ the t \ ( 
tried these so-called “generator valves,” rcuit, and not near tl nei ( 
with but pe results vent y 

| vercome the t uDle I had d ( c\ > 
sign one that would be both cheap andy 
effective It is the s e as the ketch | ( 
sen Its operation is as follows: Up 
the suction stroke f the engine, air 1 ( Wa 
drawn rapidly tl wh the venings 
ind ses the disk with ste 1 its up Another Wood Turner's Center, 
\ ird I sh The needle valve being lifted | oun A \f 

‘mic 

i quantity of ga vs from the ( c ( 
it and over é ( hereby g g inal - \ 

e inrushing a good chance to vap 

‘ To reg te the t of pe 
I d the crew d t pera d ' 

- ~~ 

] wn vill b nd effec ve | = 
dilute the ot Wisc g mixture } 
the apparatu pl ded with the ts 
valves ! Phe ‘ I yx S d « S¢ ! 
the | Ss a eq ree It used in i \ —_} 
tren Vy ¢ d piace r ex! ( —p oe, 
of it ther, s d be passed through tl H 

ack« shown th St d sect 
The gasoline fed by gt t\ 1 found 1 
no spring nec ry to close tl lve : 
which worked best whe ely fitted S1, \ \ I é 
nt ts guide All brass construc n 1s yp ( It the tw 
necessary, to prevent corros ( Ie ( I 

[ was astonished at the good resu g vi I n togethe 
given by th mple little contrivance, an ( olitar 
never had a bit t trouble trom 1 \] { . ( I 

, ' 
2 J 
Il fi , 














Note: Hot air or water jacket is unnecessary, unless 
used in extremely cold locality 
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Brass Screw 


14-20 


especially one that he could bui 


the liberty of sending you a sketch of one, 


with the principal dimensions thereon 


was by no me 
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as the center and plate, respectively; with 
mine, this is not necessary. The locating 
center 4 is placed on the center of the 
pattern and then tapped with a hammer 
on the end of the taper shank, which is 
reduced a little so as not to burr the bear- 
ing part and‘so spoil the fit. The lever 
hole B is for taking the center out. Other- 
mine is 


wise the same as ‘‘Cosmopoli- 


tan’s.” A trial of a center of this de- 
scription will prove its merits. 
CHERRY RED. 





Working Aluminum. 

Editor American Machinist: 
Aluminum alloys may be worked in as 
many shapes and forms as brass with sim- 
modi 


ilar methods and tools, but under 


fied conditions to suit the different nature 
of the metal. 
The tools employed in forming alumi 


num in different l 


the shapes include all 
the known methods used in working that 
metal for manufacturing purposes after it 
leaves the mills 

The 


countered = in 


ious difficulties to be en 


most Cl 


working aluminum are 


“hooking-in,”” clogging 


and squeaking, in 


drilling; tearing and “gouging-in,” in mill- 


ing and planing; “jamming” up or block- 


ing of punchings 1n dies, and consequent 
breaking of punches; the cohesion of fine 
particles of aluminum, compressed hard to 
the cutting edges of punches and inside 
of dies, and on bending or forming dies, 
scratching the parting or 
breaking the metal in drawing it. 


aluminum; 


To avoid trouble in drilling, milling and 
planing, the front cutting edge of the tool 
should be at right angles with the metal 
cut, and at the back or bottom of the cut- 
ting edge there should be about 15 degrees 
clearance. The cutting edges should be 
carefully sharpened with an oilstone, and 
the metal should be removed or cut with 
a high speed, but the cut should be light, 
both in depth and feed. In drilling a 
straight-fluted drill is best; if a twist drill 
the front of the cutting edges 
should be ground straight. 
kerosene, turpentine or lard oil 
employed as a lubricant for both drilling 
and tapping. For milling or planing no 
lubrication is necessary to produce good 


is used, 
Soap water, 


can be 


work. 


In cutting dies for aluminum there 


should be at least 1 degree clearance. If the 
blank is over 1-16 inch thick and a smooth, 
uniform edge and exact size of blank are 
required, it should be recut or “shaved” in 


a second die, which should be made straight 


on the inside cutting edge for not more 
than the thickness of one block—or two 
at the most—in order that the die may 
retain its exact size after re-sharpening. 
Allow about 0.01 inch on the outside of 


the blank for shaving to \% inch of thick- 


ness, but if the blanks are of a hard alu 


minum alloy, half that amount will be 


sufficient. 


The cutting edges of both punch and die 
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should be sharpened very smoothly after 
grinding with an oilstone. 

Lard oil or melted Russian tallow, the 
best for lubrication, should be 
both sides of the metal. 

Punches and dies should be carefully 
cleaned occasionally of the fine particles 
of aluminum that will be found adhering 
to the edges. 

In drawing 
ness more 


used on 


thick- 
and a 


aluminum of a 
not I-32 inch 
depth of draw more than 4 inch, to avoid 
the tearing or wrinkling of the blank, it 
should be held between a ring supported 


than 


on pins and springs, and the face of the 
punch, rather than between the edge of 
the forming cavity of the punch and the 


sides of the forming block, as is the case 





February 5, 1903. 


the number of pieces of this metal that 
can be punched out without putting the 
dies out of commission by clogging, and 
consequent breaking of punches will not 
be sufficient to pay for the cost of the tools 

3ending or forming dies for aluminum 
should all the tiiction parts very 
smooth and polished in the direction of the 


have 


draw or bend; that is, the grain of the die 
and punch should be in the direction in 
which the metal travels in the die. Lard 
oil should be used on both sides of the 
work. 

In spinning aluminum, best results are 
obtained by employing a high speed, with 
a light pressure of the spinning tool, even- 
ly and gradually applied. Aluminum may 


be stamped under a drop-hammer with 














SURFACE “GRINDING 


in a draw-plate die; but, however it may 
be held, after it is drawn up first in U- 
shape—redrawing several times if neces- 
sary in ordinary draw-plates and plungers 
—care must be taken not to employ too 
fast a speed in the operation, or the work 
will break at the bottom through too sud- 
den impact. 

If the aluminum to be drawn is thicker 
than 1-32 inch, it can be drawn direct, 
without the spring ring mentioned above, 
toa depth of the 
exact depth depending largely of course 
the of the 
alloy, the shape of the article 
the 
speed of the press. 


¥g inch, or even deeper, 


upon composition aluminum 


to be pro- 


duced, finish on the dies, and the 


Aluminum is not a suitable metal to 


work in compound or sub-press pies, as 














ATTACHMENT TO UNIVERSAL GRINDER. 


about the same weight and momentum as 
required for silver. 

To produce the proper surface finish on 
aluminum, it should first dipped in 
caustic soda or muriatic acid, to get the oi! 
off the then 


washed off in cold water and dried in saw 


be 


after press work is done, 


dust. 
“Satin finish” is produced with a circu 


brass wire brush running at 


speed of not less than 2,500 turns per mit 


lar, fine 


ute. Care must be taken not to burn tl 


work in the operation. After dipping agai: 
in a solution of caustic soda, the work 


cold 


brushed off with a 


dried in 
soft 


water, saw 


bru 


washed off in 
dust, hair 
by hand and wrapped in soft tissue paper 
to prevent scratching or getting dirty. If 


a smooth polish is wanted, it can be given 
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to the surface by buffing, but 


“rush”; and aluminum parts, especially 
castings, can be nickel-plated good ad 
vantage. It is also possible to enamel this 
metal any color; a very nice effect can b 

produced by engraving or chasing, as on 
silver, and a good alloy will keep brig] 

a long time * H. Ropinson 


Surface Grinding Attachment for Universal 
Grinder. 
Machinist: 
he writer noticed an article « 
, Attachment” at 


Editor American 


face Grinding 
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REAR VIEW OF SURFACE 


Vi applied by M1 H irt to the 


& Sharpe 


1. 25, 


universal grinder, and 


4 


therefore to believe that your re iders 
would be interested in our surface grind 
ing attachment, photographs of which we 
send herewith This attachment di 
signed partly for our own use (we have 


some littl 


had one in use in the works for 


} 


time) and partly to furnish with our ma 


chines 
In this case the attachment 
head the 


T¢ place S the 


wheel when in u method of 


which ts clearly shown the p graphs 
This .chment can be aon "tet 
Sx18-inch a1 1OX24-1N¢ \ 
plain grinding machines, and converts th 
machine ) complete surf grind: 
th ( t le Tee nd witl 
ss feed We have i ae 9 d it 
se with this attachment yp ry 
table with longitudin ( sverse 
sl tor sec ng the worl If the 1 re 
f e WOrTkK IS ich it \\ ld be bes 
to hold the work in ore ry machine 
se, tl 1 be used f the tabl 
reierred » above We Se¢ mostly r 
GRINDING ATTACHMENT’ 
magnetic cl hown p 
graphs 
Another very useful thing in conn 
with this surface grinding tachmen 
the grinding of the flutes of taps and rean 
ers and also formed cutte by placing 
hem on centers of the machine In t 
( ( Wwe replace the oose pt ey ] ed 
in grinding on dead centers, and substitut: 
dog, clamp or driver similar to that used 
on the spiral head of a unive il milling 
machine nd by drilling a 1 t he 
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C., page 1413 Now, I think that the 
trouble with the first man was that he 
used flour of emery, whereas he should 
have used coarser, and he should have 
pounded the emery in if the arbor was 
“shy.” 

The only trouble I ever experienced 
with lead was caused by what the pol 


ishers call ‘reaching’; that is, if there is 


1 low spot the lead will reach in to it, just 
is a leather-covered wheel will polish a 
surface that 1 This 

very desirable if the object is only to make 


not perfectly true. 


a shine, but not so good for an accurati 
surface. The custom in our shop is t 
pour the lead on octagon steel cores 

The slotting saw illustrated at page 1418 
has been on the market for some years. It 
was at the 
Stamped Machine Company and stamped 
MorGAN 


one time manufactured by 


‘Patent applied for [SAA 





A Drill Holder for the Lathe—Boring Tool and 
Chaser Holder. 
Editor American Machinist: 

Fig. 1 shows a socket for holding twist 
drills and taper shank reamers when drill 
ing or reaming a hole in a lathe. a we 
will term the body; b 1s a hardened disk 
provided with a center and placed in the 
The plate c keeps the disk from 

The advantage of this devic 


end of a. 
falling out 


can be easily seen, as b, being loose, al 
lows the drill or reamer to find its own 


center if it is started a little out of center 
and does away with that binding and ream 
ing a taper hole 

Fig. 2 shows a chaser and boring tool 
combined for finishing the inside of a thin 
The holder a is made 
which fits the the 
the lathe b is the boring tool, 


turned taper on the outside and 


collar with a 


tongue slot in cross 
slide of 


which 1 
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AMERICAN 
have had experience. In the case of drop 
forgings, is it not a fact that a light ham- 
mer dropped from a certain hight is just 
as effective as a hammer twice as heavy 


dropped about half as far would be, and 


is not the light hammer easier on the 
dies? In other words, does not the prin- 
ciple of the projectile striking the target 


give us an example? While the target 


is pierced the bullet is still intact. 


[ End View of Holder | 
a 
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Cross 


FIG. 2 BORING TOOL 
Now, with a job which has broken the 


dies when used but a few times under a 
hammer weighing 1,000 pounds dropped 8 
feet, and also broken them when placed 
under a hydraulic press with 600 tons pres 
sure, would it not have been more effect 
ive to have placed the job under a much 





in ow) 
pif ——— 
| FIILIA 
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a . " 
es) 
ees 
,; , 
cut spiral on the end to give the clear 
ance; and c¢ is the chaser or holder for 
the chasing tools which are placed in the 


slot with spacers of the right thickness 
or one-half of the pitch—in this case % 
inch. The chasers are ground at an angle 
on one side to give them clearance, and 
the spacers have the same angle. They 
are held in place by plate d and the screw 
at the end. Each chaser takes off a littl 
more than the preceding one, so the collar 
is finished in about two cuts. After the 
boring is finished the nut is loosened and 
the right posi 


W. UNGER 


the chasing tool turned in 


tion FRED 





Question About Drop Hammers—Also About 


Drink. 


Editor American Machinist: 


In my experience in the different shops, 


many questions have come up which |] 


think can be answered only by men who 











DRILL HOLDEI 


FIG. I 


lighter hammer with a very long drop, and 
would not the dies stand up better under 
this strain? 


What do of 


weighing about 3.500 pounds dropping in 


you think two hammers 


a semi-circle of 60 inches and striking each 
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other at the bottom of the semi-circle? 
Would it not appear that they would act 
very ruinously on the dies? 

We have a foreman in our shop—good 
man—best we can get—but for about eight 
weeks each year he gets on a spree, and 
his absence upsets our whole shop during 
that period (and sometimes longer); we 
try other men in that position, but find 
that they cannot handle the men nearly so 


YZ 


/ 


/ 


| 


J be Chased 











f 1 
b 
GN 
Slide cf Lathe 
imerv Va 
AND CHASER HOLDER 
well or show the results that he does 


What would you advise and do? 


3. Topp 





Drilling an Oblong Hole. 
Editor American Machinist: 
which wished 


We had a casting in we 


to make an oblong hole a; there was noth 
ing very accurate about it, as it was simply 


a clearance hole made oblong to allow a 


bolt to be moved a little sidewise. We 
had to jig the casting twice for other 
holes, so we simply drilled one hole 
through solid stock (using the first jig) 
with a twist drill. In the second jig we 


had the bushing so located that the stock 
was cut away on one side of the first hole 


o form the oblong hole; we also used a 


a b 

DRILLING AN OBLONG HOLI 
ist drill for the second operation, de 
pending on the bushing to keep the drill 
from running off too much This may 
seem a pretty crude way to get out work, 
but it proved a rapid method, and was 
within the 10d enough line We used 


s 


this jig with gratifying results for a year 
or more, when suddenly the holes assumed 
We expected the drill to 
the hole 


made allowance for that, but to 


’ 


the shape at b. 


run off toward other and hac 


have it 
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off out of line was puzzler Our 


first thought was that 
but a 


any 


run L pu 
the bushing had be 


come worn, careful examinatior 


failed to reveal defect there; an ex- 


amination of the drills, however, revealed 


tl 


e “Jonah.” 
When the jig was first 
old-fashioned drill, but later we 


, 
used we had an 


had used 


the new style drill, with stock (except a 
mall spiral strip on the cutting edge) 
milled off for clearance The drill was 
consequently not backed up by the bush 
ing in a straight-line, but spirally. To out 


mind this explains the tendency sometimes 
; an 


by drills to run off at angle 


hole 


end mill made with considerable bevel 


exhibited 


to a blow The cure in our case was 


ind having a body which filled the bushing 


closely. IsAAc MorGANn 
[We think that for such work an end 

mill should be used with square, 1. « 
idial cutting lips. Lips so made do not 


rowd off, but tend to go straight through 
| 


ushings are wort 


nd conseque ntly 
h less rapidly and 


done.—Ed.] 


the work is better 


11K 
lu 


Repairing a Steam Hammer. 
Editor American Machinist: 
The sketches show a repair on a stear 
had 


for a number of years, when a crack wa 


hammer. This hammer been in ust 


noticed at the back of the frame, extend 
ing from the back to about the center of 
In the sketch, which shows a 


the section 


le 


elevation of the hammer, the crack is 
The hammer was used for some 


1¢ 


seen at 2%. 


1x6 WI. Plate 


<r ee 


Section A-A | 





16 % Tap Bolts 


1x6 Plat 





A A 
12 Tap Bolts 











HAM MEI 
heavy work after the c1 ck was discovered, 
10 sign of distress; but, notwith- 
best to re- 
through 


nd gave 1 


standing this, it was thought 


pair it, or the fracture might go 


the whole section. I myself cannot ex 
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tor it seel 


plain the cause of t 


to me that the orthodox way for that 


frame to crack would have been on the 


opposite side, where the metal was in ten 


sion when doing work The repair was 
made in the following manner 


Four pieces of 1x6-inch plate we 
fitted to the hammer frame, as shown 
the section Che large plates were bolte< 
to the frame by sixteen ch tap bolt 
while for each of the sm plates twelve 

é-inch tap bolts were used. The sketch 
hows e 3 eT Ite going re 
pa 

Perhaps Ss e or y te WwW eade ( 
tell VOY the ] mm ( acked S t did 


Boring Jigs on the Miller. 
Editor American Machinist 
I was much interested in the article by 


H irgTa 


ve 








BORING JIGS ON THE MILLER 


evidently been there and understand 


something of the limitations of the vernier 
and the milling machine, as well as_ the 


human machine. I agree with him that 1t 


1S possible to locate, surely, center dis 
bushing holes with a 


tances between 


smaller error than .0005 inch, and it is not 
practicable to hold all such work down t 
that degree of accuracy. Where a number 
of holes are to be put into a jig some of 
the 
with careful work, and from that up to a1 


error of .oor inch 


measurements will come just right 


in some of the distances 


I consider very good work, and fully a 


close as the great majority of toolmaker 
to It is much 


dimensions on to drawings with no 


care work easier to put 


limit 
or plus or minus .00025 inch, than it is t 
Ols 


get there when building the t 


: 
will come 


Occasionally a new man 

the shop and mention incidentally the ve 

accurate jig work to which he has been 
ccustomed, but it not often that his 
work will measure closer than the good 
work we are used ng, and 
oftener not so good. It is the easiest thing 
in the world t e .0005 inch, or even 
oo1 inch, in taking m« Cl vith a 
vernier The ketch w e W t 
I mean. Suppose that in the plate 1 the 
hole b should be .625 inch f1 the edge a 


tually me: 


hole ¢ to br 


of the plate. We find that it a 
also find 


ures .6265, and we 
7485 inch instead of .750. This we find 


eve 
AN Mac! 
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Pp ed tooth-pick 
t not noticed unt 
when it h rusted tl 
e( ! vv vn much 
be ren ed with 
g ine 
M t ofr it come out 


of rust imbedded 
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These glasses ought to be bought at 60 the cutter C. JD is a tool-steel pilot cut 
less. <A 


glass is a glass that you can see best with | ly 
the tool 


up to the surface, when it can be removed 


very easily. cents or 2-inch or 4-inch focus out, as shown at the lower end to a slight- 


After 


larger radius than the 
steel rod FE. F 


the main piece is out it generally rounded end of 
teel 


is a machine-stee 





feels all right for a few hours until the 


rust comes to the surface, when it begins 
to give trouble again. Thus a man is 
able to work right along and suffer a 


great deal less 


If the trouble i which 


from a large chip 





A GLASS FOR THE EYE DOCTOR 


has struck the eye, then there is a scratch 
visible on the surface; but if no piece can 
be seen by the magnifying glass, then I 
don’t touch it, as that would only make 
a bad thing worse. It must now only 
have its time to heal up, which generally 


takes from one to two days 

All this time it feels as though a piece 
of iron the A small piece 
of paper held between the cap and the fore- 


were in eye. 
head, and hanging down over the eye to 
shade it in the meantime is quite a relief. 

If the chip was hot, which often is the 
then we find a grayish-white spot 
on the but don’t let us pick at that, 
any more than we would pick the scab off 
That will only irri- 


eye, 


a cut on our hands. 


tate it and retard its healing up. Shade 
it and leave it alone. It will be sore a 
day or more, like any cther burn, but 


disturbing it makes it worse 

When a piece is to be taken out I always 
drip in a drop or two of a 4 per cent, solu- 
tion of cocaine if the piece is on the sensi 
insen 


tive part of the eye; this makes it 


sitive for a few minutes. 

When you buy the cocaine at the drug 
store, see that you get the 4 per cent. solu 
tion, which should taste quite bitter if you 
apply a little to the tongue with the cork. 

I use a 4-inch focus jeweler’s eye-glass 
with spring (see cut); the attached spring 
being convenient also for use around my 
work occasionally, as I can shift it up on 
forehead when not needed and still 
have it hand. A focus 
glass is necessary sometimes in removing 


my 


ready at 2-inch 


very small pieces. 


at a distance from the eye of 2 inches or 4 


inches TooOLMAKER 


Temporary Graduations for the Planer Head. 
Editor American Machinist: 

Most 
bles attached to 


This letter 


new planers have graduated thim 
their lead 


treats of those not so 


respective 


screws 
fortunate. By smearing vaseline or shel 
lac on a flexible scale, or even a semi 
flexible, it may be stuck securely on to the 


side of a planer or shaper head, and by 
scribing a starting line on the stationary 
fine 


can then be taken as 


is graduated. At A, in 


part, readings 


as your scale the 
llustration, I have a 12-inch heavy scale, 
and at B, directly under the lead-screw of 
the “rail,” is a 24-inch, This scale is sta 


tionary and readings are taken where the 


edge of the saddle and the graduations 
intersect. The graduations do not show 
in the photograph 

C is something different: I call it my 


“liner-up.”” It is simply a cap-screw with 
a hole in it, in which is thrust a pointed 


1 
inch 


piece of 1% round steel A large po! 


tion of die-room work comes to the planer 
with lines to work to; so, by using this at- 
tachment, the operator need not remove the 
the often happens 


tool from post, as it 





TEMPORARY 


a forming tool is in, and the trouble 


that 


to remove the tool and insert the scriber 
is often considerable 
Toledo, O CARROLL ASHLEY 


Facing Jig and Cutter. 
Editor American Machinist : 
The accompanying sketch shows a facing 


tool and jig for facing hubs to gage. A 
is a shank which is tapered to fit drill 
press spindle and threaded at B to take 











GRADUATIONS 


dimers La 
FACING JIG AND CUTTER 
stud the size of the hole through the hub 


The stud fits tightly 
and is he Id by 


which is to be faced 


st-iron base G 


into the ca 


TTOEPENOTE TERE d daa 


teeceeee 





FOR THE PLANER. 
pin JJ. The lower end of the stud is 
tapped for the adjusting screw / which has 
a lock-nut J 

Che 


regulated 


faced is 
rod E up or 
The 
the end of 


length of the 
by adjusting the 
rea- 


the 


down by means of the screw J. 
son for making a seat in 


pilot is that it prevents chips from getting 


between it and the stop, which would 
cause work to be too long 
The cutters are made of a small piece 
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as shown, so there is not so much to t 


irow Spacing Device Used in Graduating Scales on the had some troub! use the pieces were 
away when the cutter is worn out. The Miller. clipped out roug! fro teel and 






































cutters can be taken from the shank and Editor American Machinist: the edges were polygonal Phe ¢ ers 
the pilot removed from the cutter for Some time ago I had to graduate about some of then ; Inch high, would not 
grinding; the pilot is then replaced and a dozen scales; the distance betwe \ pass c lent 
screwed up tightly d the cutter ag eS Was 0.05225 som ik f insp | i disk 
screwed into the shank, and no change in chanics read it—fiftv-two and one-quarter grinde1 The uninitiated w pard me 
the adjustment of the jig is necessary sandths. | pay to ke f I ex i ndle 
With this g much fac ng can be done spe 1 dividi g ‘ n en rying ster d sav 
yn a drill press that would otherwise have g macl vhere ( 1t e done 
to be done in a J. P. ApPPLepy t was a t ng read 
0.05225 on the dial | de the device \ | 
A Magnetic Trick. wn in the drawing t ) 1g 
Editor American Machinist \ bracke { was ec the le 
\lthough the use of the magnetic chuc I ¢ chine, t I g ——. = 
s familiar to most of us, I 1 call t earing for shaft ¢ Un o end of tl — — 
mind any record of its us¢ e press ft I f I \ vhicl eshed se 
Anyway, the following scheme proved we cw 
vorth the cost of fixing up f 
We had a very large quantity of é . 
G 
overs to make of the well-known spring | 
A 
“ need in placing and keeping the ba | 
n position while the punch descended ( | I} 
= 
losed the Dé re a it ving t t ‘ ™ — r 
pring being open 1 extending beyor | 'B/= tng / } 
he mouth of be. 7 come 1 \ fp AMesmnareresinses 
Litti¢ ity nagne Vas \ =— — i | 
’ 7 + ] + 
iround tl Taise nose j . 2 = ' Jj } 
} } 
rk 
( ( 1 f f | fastened t 1 i i rn 
ring p! nge! (; A | t | ( ( W emery 
- A rom the reg x | s pape l ( As Ul 
wer ( n I piate A vl nie \ { ind ri 
long to th d fasten perfect ey are supposed to pt 
‘ | ylate 1 fit ( P 
B es (it ( le f me spe ! f that , 
) t he ( 1 1 d W | I 
‘ \ 20 nd the feed screw w n my ( t 
p I ting ep ger GG tem{ d grinds 
f 1 on re e, the t ind { e 
s moved 1-4000, Or 0.00025 incl Ing cornel \ ting the 1 ( Att 
feed 0.05225 eq t 20 get | 
4000 | | 1 2009 n ( dex the ( 
late, wl j I nd 9 é W ( \ 
\\ tl t i 8) ( bet ( gril 
e two g b ( ¢ 
{ ine ‘ 
Lathe Work on the Disk Grinder, f 
Edit Ame M nist é 
Cur W rsat p 9 
nas ( t ] w ft 0 | 
a re ve I \ ( ¢ ‘ r I ¢ re ‘ 
duet la 
the y expe 1? ed j I () 
* 
A MAGNI ther experience to be wrong. Several re is that | not get rfect pl 
cent trial WW ( 
le Wire W brought me t f ht pi 
rrent. This ( ‘ I have had é ( I 
in the hollowed t pun equipped little shop | 
where it stayed until descent good grinders of t cle 
and forced 1 1 » 1tS place the tube, at first noteworthy experience was as fol while | lor vel perfectly raight 
the same time closing the mouth of the lows: After pu ng er 1 I made up 1 
ube around it \ spring knockout eject I was trying, with a lathe, to turn the mind that it was the heat which expand 
ed the oil-hole cover from the die ircumference of some steel disks, about the side against t ! e more rapid 
W. H i 24 inches d é \ h tl I than the { é t 
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expanded the temporary convexity was 
ground off. Of course, when the piece 
was cooled, it showed up as concave. I 
found this only applied to thin work, but 
t was a curiosity to me. 

Having some very free cutting emery 
vheels, I made some tests of relative 
speeds of cutting, and found the disk 
yn them to cut 


with No. 314 emery paper 


2.24 times as much stock as the solid 
wheels under the same pressure and 
working condition SAY 


Rig For Cutting Large Steel Disks. 
Editor American Machinist: 


The rig illustrated by the accompanying 
ketches was successfully used for cutting 


irge steel disks from stock 14 inch thic 


n a boring machine This rig may lb 
ised, however, on any suitable lathe 
A, Fig. 1, is a cast-iron piece, faced at 
» and turned at B to fit a face plate to 
which it was rigidly secured by means 
f bolts at HH. Long slots MM were 
ored in the piece, and parallel slots N A 
vere milled to guide pieces / F. The 
shape of these pieces can be readily seen 
in the sketch. Each has at the front'a V 
» receive one of the tool-holders DD 


t 














be 
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ing tools /: E made of round steel. 


round steel that acts also as a guide. 
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than P, so that the tool cutting the hole 
in the disk will finish its work first. One 


of the disks is shown in Fig. 3; there were 


four other sizes to be made It will be 



































FIG 


RIG FOR CUTTING 


These holders are split, as shown, and 
beveled at the back; the angle being some- 
what greater than that of the V’s in pieces 
F F,sothat thetightening of the nuts onthe 
holders will close them firmly on the part 





The gage is slipped over this stem, 
tools E E set to the right radii, as indicated 
o the right back clearance, 


being taken to make distane 





HANGEALBLI JAW 





| ’ 
ng toois can Dé set to 


een that the part 
it any diameter. 

An angle plate was set in front of the 
ig and in this plate there was a hole, 

ntral with the spindle of the machine 
This hole was provided with a hardened 
bushing whose hole fitted stem C, Fig. 1 
\ steel plate 14 inch thick was fastened 
to this angle plate; the drill at the end of 
C perforated the plate, and then, while the 
parting tools were doing their work, the 


g was steadied and guided by stem | 


This arrangement proved to be very valu 


able for the kind &f work for which it w 


made J. M Menect 





Clamp With Interchangeable Jaws. 

editor American Machinist 

It is often a convenience in sing a 
lamp to be able to insert jaws of different 
hapes according to the work to be held 
\s there are alwavs one or two loose 
pieces to be held, it is an obvious dis 
advantage to have loose jaws also to con 
tend with, while to stop and fasten in any 
thing with screws would consume more 
time than it would save 


° 1 
} 


The illustration shows a clamp d, with 
sliding jaws of various shapes, a, b, « 
which can be instantly and firmly attached 
to the screw e, and as quickly removed, 
all without tools. Each of these separate 
jaws has inserted in it a circular spring h, 
which is prevented from coming out by a 
steel bushing /f driven in tightly The 
screw e has a groove turned near the 
end just the size of the spring h. By press- 
ing the jaw against the end of the screw, 
the spring will snap into the groove with 
a click and the jaw will be held so firmly 


as to cause no annovance By sharp 
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Oo her iw may be press d I » 1 | c t} cl r » d ; 
iw should fit somew t ely | 1 t t ) 
end-of the screw so that the clamp may be threaded for the adjusting nut A iC 
somewhat self-adjusting whet ding knurled and als hole f 
work of irregular shay Ww. 2 panner wren I ter end of 
ee ; me ‘ " , tn , for th iw 


Slip Bushings For Jigs. which are | l on 1 pir ¥ 








Lhe enclosed sketches s ne WV { mall springs vhich pass¢ roug — | i 
} } ] | P + + ] — | i 
sb g | " | Hl oH 
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\ 4 ( 
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drilled ind I 8 < I £ M I 


a hardened and ground bushing 
the slip bushings. and hole f hh An Adjustable V-Block. 
but without the gag Editor Amer n Machinist Better Uses for the Power Hack Saw 
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Chuck for Back End of Hollow Spindle. 
Editor American Machinist 
I enclose a sketch of a chuck, Fig. 1, t 


be used on the back end of the hol ——__~ Person. 


tering the spindle. 1 frame D is bore 


inch less than the bore of the spindle, , taieas roar ‘ en) are . a _ 
is turned on its inner end to a snug fit ae ee ee ae sil iin call al naioeliiied i al a 
n the spindle d end is split lengt e lug vnW n | g ere p t im 
Wis¢ and CTOSSW IS¢ | ne a¢ \ he t¢ Y 9 re ’ \ p rt ‘ ' ‘ 
] } * ‘ 
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as in the example and which are 


nown 


capable of an indefinite extension, similar 


work is done even better on machines of 


so small expense in first cost and in power 


that ly included in one’s cal 


they are rare 
ulations 


The following applies especially to the 


1 


maller shops where there is less margin 


illowable for waste and where the occu 


pation of maybe the only miller or shaper 


is of greater importance than in the 


larger factories with their gangs of ma 


chines of the same class 


Figs. 1 and 2 illustrate the application 
of the common power hack-saw to work 
which I saw not long since, done on a 


milling machine (the 


£ only one 


in that shop), while a hack-saw, stuck 
of the way behind a lathe tood idle 


out 





a 











SAWING SENSITIVE DRILL HEAD 


Che operation is the slitting of the rack 


tube of a sensitive drill head, after drill 


ing and tapping the holes for pinch 


screw 
which the 


Fig. 3 represents a job, of 


writer saw the equivalent in Paris not si 
ong ago, being done on a 16-inch shaper 


The t: 


ble collar being sawn for the clip 


crew ts 8 inches long, and the lugs being 
rather high, made a kicking job with the 
ong, thin tool of the shaper In the 


power hack-saw it 1s finished in the time 


neces to fix it on the shaper table 


Fig. 4 
plate which we 


sary 


shows an 8-inch split coupling 


were able to turn up and 


drill complete, slitting it through in th 


hack-saw afterwards so truly that one 


square across it any way, with 


may lay a 





- —— = J 
Ic. 2 AWING SENSITIVE DRILL HEAD 
out seeing enough light to swear by, and 
no attention was needed during cutting. 
In the writer's own place the power 
saw frequently replaces the shaper, with 
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advantage and economy, and serves als 


for slitting screw heads—six to twelve at 


a time—sufficiently well for all practical 


occasion, fitted 


while on one 


purposes, 














FIG. 3. SAWING DRILL TABLE SLEEVI 
with outriggers at each end of the saw 
bow and carrying four blades, it cut a 


into combs for 
than 


eries of cast-iron blocks 
time 


ve been necessary for the 


paper tube maker, in less 


vould hi 


ind every wh 


miller 


it as well, and the job wa 


charged at milling-machine price, which is 
an item 


Che machines illustrated are of a mode 


1 manufactured in fair nun 


designed an 


bers by the writer. They cut up to 8x8 
inches, and have cut 8-inch steel tram 
rails in 2 mm. slices, which are 2 mm 
top and bottom. In fact, the writer has 


found this size much more generally ac 




















HACK SAW 


THE 


FIG. 4. COUPLING SPLIT IN 


ceptable than the usual little 4%4-inch ma 


chine, while the greater capacity 


up to 16 inches in two cuts—makes 


the greatest utility in the numerous cas 


which pass the reach of the average t 


ting cutter on the miller or shaper 
stick the 


] 


The general rule is to powe! 


hack-saw in any place where it 1s out of 


the way, and use it solely tor “breaking 


off a piece’ now and then, whereas with 
a little thought it will serve for vastly 
more important work and at the sam 
time leave the expensive machines fre 


for work which cannot be done elsewhere 


One other point worthy of mention, on 


account of the regularity with which it 


is forgotten or overlooked, is: Keep your 


blade tightly stretched if want 


saw you 


to cut straight J. H. Bart 


Bares I ma 
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Shearing With a Chisel—Bending Hoops. 
Editor Machinist : 
A point in 


American 
shearing metal was early 


learned while cutting off pieces from a 
bar about 34 inch wide and 3-16 inch 
thick. A sample was placed at the side of 


the bar and the cutting off had been done 
in the usual way, by a cut first on one 
and the other, and then a 


hammer blow to break it off. 


then on 


ide 
Side 


It happened on one occasion that the 


{| 





VA 


SHEARING WITH A CHISEI 
placed under the bar as shown 


in Fig. 1. The boy thought he could marl 


the length just as well in that way, and 
so he struck one blow, as he had been 
doing. He saw another piece on top of 
the sample and wondered that he had 


not noticed it before. He placed the bar 


again in the new way and, intending to 
mark the length, struck another blow. To 
that he had found 


a way to cut off the piece with one blow 


his surprise he saw 


in about one-quarter the time required to 


mark both sides and break it off. The 





FIG. 2 BENDING HOOPS 


sample had acted as one blade of a shear 
and the chisel as the other blade. In th 
new way the chisel was all chisel, and not 
part chisel and part hammer, as when the 
caused some c 


anvil ompression of the 


stock under the chisel 
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The usual way of bending hoops for a_ inch larger than the hole, so as to give hoy ' nsw two 
cider press was by hammering. “The Pro- clearance for the center core This being purp { vit 


fessor” hit upon the idea of using a pulley done, clear the drill either in the vise or table for mber nted on whi 





and belt to bend the hoops, and he found milling machine, lettir 1 be the wide that en 
that, starting as in Fig. 2 and running point and clearing outside and inside to t | ther e1 tl 
1 le the hoops ready t r B, the thickness at ter point being t f 


once around, mad¢ 


riveted. The old note-book from which about 1-16 inch less than at 4 Also, mill lown w 




















this is taken says that a pulley should b i groove (with a ch convex cutter) f | “ ! 

selected about o1 nc n r than t the length of the d1 nd opp e th \ 

required diameter of the hoop, and that cutting edge, as at B, to receive a brass through ar ¢ pening at f 

the belt should be pulled by hand It tube for water or oil supply, this being having 

would seem that the straight part of the necessary to keep the cutting edge cool 

belt between 4 and B is the main factor Fig. 2 represents the core that is saved hoa ae ] ; 

in bending, because it holds against the fter the hole is bored in the spindle. Th ] — 

bending stress exerted by the pulley and tl lar in the center shows | T J 

belt. This is clearly an improvement in the 25¢-inch size, these spindles being r ) J 

a process without new tools, as the stock bored from both ends. £, in Fig. 1, rey } 

was bent at ind the cone pulley ot i resents a bush that fits the turret; G 1 = - . 

lathe that happened to be out of us¢ piece of machine steel—the same length as 5 a _) 
R. W. B the part of the drill turned for the turret . ( 

egies iwed in half, thus making a half « 


A Special Spindle Drill. This piece is placed on the drill to com = 


Editor American Machinis plete a full circle, and the bush E£ 1s thet me 


ng spindle This drill is made by tal t is connected to G hown, t \ 
ng two pieces of 25¢x1 inch machine vater oO! supply coming trom t hol ee | 
steel and welding abo 1 s of Styr the turret and ikag erefore ng ™ 

nG d M ( St end ot eacn 1 at way W | nd f tl 

f the pieces The re 1 suggest Styr©ri- oT! a ] go ( epre - ; 

n steel does the best service and i nts a Woodruff key to keep the d1 " 

he only ( we have ; ccess with from turning ll be 1 

vecause our spindle e from about .50 n large machine sl for past tw a 
to .65 per cent. carbon. When these pieces months with good results 

ire welded on, clamp the two pieces t Using a 25-inch drill, tting at about 

gether with lathe dogs, center and turn 23 feet per minute, t! feed is about & A Special Rig for Machining Flywheels 
each end—one end to fi turret, the nches per he n .60 per t. carb edit \ M 
other the size of the drill—then take two crucible steel faking 1 9-16 inch drill Ou ens 
cast-iron collars, drive nm n each end, on the same material, cutting 40 feet pet izes each required two belt flvw 
and after removing the d gst n the spots I te ] feed 5 che per ho different \ t 1 ( \ ) 
where they were clamped This being The me « I steel will dri m 37-16 inches to 7 | 


























=" ia 








ne uit t ( | I 1 l] re 2 ches pe! | ) \ 1 Vie 
! e steady-res nd 1t this end 24-im ? vere ( 
for about 6 ncl t] f the hol equa 14 ] f ( I 1 were t f engin 
ing in proportion to the siz f the a eee @ d { differ Boring and t whee n at 
1, 1] For instance the dr 1 renre sented ent det Lils . ] Tl re f ' the ’ \ } P ri c it or 
; 258 inches in diameter and about 42 of | ng very \ face-plate ‘ ning 

} > ‘ ’ , ; 

nches long; the bore in this is 1 3-1 Epw. R. CoNNERS ne chucking, | re 
inches, leaving 23-32 inch cutting surface, very unsatisfactory ts, not only as t 
which is shown at A \fter boring, take A Shaving Box. the accuracy of the rk, but also as t 
the drills apart, put on a milling machine Editor American Machinist the tims Phe o1 vay to obtain perfect 
nd mill from the end that fits the turret With a cheap shaving box, as shown in ly accurate rut g wher is to finisl 
up to the hole bored in tl ther end (as e sketcl ean f shavir round a them on th ‘ f running in be 
at CD) witl nvex cutte shot 16 WW d planet | tere, ] ver the ng 1 p 











The method we adopted and the tools we 
uscd are here described. 

The hubs of the wheels were all split, as 
shown in Fig. 1. In doing this work we 
used our vertical boring and turning mill 
f added a attachment, 


To it we boring 


shown by Fig. 2. A is a section of the 
ross-rail, on which is secured, by clamp 
ing plates, the saddle B. Thi. saddle is 


bored and has within it a sleeve C, with a 


bevel gear D on the upper end. Between 


the gear and the saddle is a fiber washer 


The boring arbor passes through the 
sleeve, and is driven by a feather \bout 
2 feet of the upper end of the arbor 























ATTACHMENT FOR 


bored to receive the screw E, which passes 
through a brass nut, thus suspending the 
The 
feed screw, and is 
gears I and J. 
Referring to the 


boring arbor. screw acts also as a 


driven by the bevel 
three step 


plan, the 


one is driven by belt 


from a countershaft 
bove (not shown). The pair of gears L 
ind M drive the vertical shaft NV. This 
haft is splined and passes through the 
evel pinion O, and is driven by a feather 
Chis pinion meshing into gear P drives 
haft R, on are three 
These are each keyed to the 


which spur gears 


ee ig 
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shaft and mesh into three corresponding 
A 


the 


Spur gears 
shaft, 
sliding key is in any one of them, whenthat 


gears on shaft S. 
run loose on the except when 
one drives the shaft and the bevel gears 
I and J 
bevel pinion and friction clutch, the pinion 
driving the bevel gear on the sleeve. The 
shaft and also the vertical shaft N 
bolted to the 


Shaft 7 is provided also with a 


cone 
are supported by brackets 
cross-tie of the mill. 

To understand the feed arrangement, it 
must be known that the bevel gears D and 
T driving the sleeve and boring bar, and 


gears J and J are of the same pitch and 


A 


my \ 
VA 





FlG. 4 
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the numbers of teeth. Spur gears 


H? and F’ also are of the same size; there- 
fore when the sliding key is in F? the 


same 


screw on which the boring bar is sus- 
pended is given the same speed as the bar 
and sleeve, and no feed takes place. By 
moving the sliding key into gear F*, which 
is larger than H*, a motion is given to the 
slower than that of 
the 


feed screw somewhat 
the boring bar, thus giving bar a 
downward 


difference in the speed of the bar and 


motion corresponding to the 


screw. Supposing the feed screw to be at 


rest while the boring bar is running, the 
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bar would travel down the screw, the 
pitch of the screw giving a feed of that 
amount. If the screw runs one-half a 


turn while the bar makes a full rotation, 
then we get a feed equal to one-half the 
pitch of the screw. Thus it 
that, bythe proper proportioning of thespur 
get feed 
return the boring bar to its original start 


will be seen 


gears, we can any desired. To 
ing point, it is only necessary to throw out 
the friction clutch, stopping the sleeve and 
boring bar, and then allow the feed screw 
The 


for operating the friction clutch 


to continue to run. necessary levers 
and the 
sliding key are not shown. 

The tool-holders were all alike, Fig. 3 
The boring 
bar was of tool steel, the lower end hard 


and made of steel castings. 


the bar being ground its entire 
The 
at the corner to enable the tool-holders t 
In the lower 


ened, 

length. lower end was made round 
be readily put in position. 
end of the boring bar was placed a hard 
ened center, also one in the face-plate of 
the mill, these centers remaining in posi 
the 30th were provided, 
however, with means for removing th 


tion all time. 
em 
The square saddle B was split at its lower 
end for a distance of about 6 inches and 
provided with a clamping bolt as shown 
This was to enable the boring bar to be 
held perfectly rigid while the second turn 
ing operation was in progress. 

In operating this machine we alway 
had wheels in lots of from five to twenty 
their sizes, the larger 
smaller lots. The 
mill with their arms 


five, according to 


wheels in the wheels 
were first put on the 
resting in stands of sufficient hight to ad 
mit of both sides of the rim being turned 
without a After 


fully truing them on the inside of the rim 


second chucking care 


and on both sides of the arms, one head 
was put to work turning the face. With 
the other head the hub was faced and then 
drawn back and started on one side of the 
rim. While these tools are at work, the 
roughing cutter having been put in pos! 
tion on the boring bar, a cut is started in 


the hole. 


We made no attempt to do more than t 


rough turn the rim of the wheel at the 
first operation; but we roughed it very 
close to the finished size in the middle 


leaving the crowning for the second oper 


ation. After the rough cuts on the face 
and sides of the rim, and also the rough 
boring cut were made, the mill was 


stopped and a reamer-sized cutter was put 
through the bore, and after it the hole 
was reamed while the wheel was still on 
the mill, the reamer being suspended t 
After 


the first operation was completed on the 


the boring bar and driven by it 
lot, they were each placed on an arbor on 
the center in the face-plate and the center 
in the boring bar and driven by a driver 
bolted to the While in this 
position the finishing cuts were made on 
the face and sides. 

The tool-holders, 
fit the end of the boring bar and were held 


face-plate. 


Fig 3, were bored ti 
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in position and driven by clamping them the bolt to draw out, leaving the wedge {f 

with the bolt shown. The cutting tools behind it. \ wl you vol 
were simply pieces of hard steel cut from veu had the good g 
the bar and ground to the proper shape If you turning a slen piece of 

When once adjusted, the cutters were al wood—a piece so slender as to necessitat 

lowed to remain in their respective hold- the employment of a steady-rest—don’t at 

ers, the changes being made by changing tempt lubt e the wood w I ( 

the holders instead of the cutters. 1 have t n the varnishing. Sof 


A New Lewis Bolt—Minor Shop Notes. u've got an extra deep job t © ee 


gs ea the planer platen and fin c 
Editor American Machinist: a ; ; ‘ye ‘ 
: ' : , So nough for t Don't delay, the 
ee ee, :. ° 
When you've had the trouble of leading- ‘ge ; , ; va Ly 
: ? : while you get the smith to make you some.‘ \ 
n to a stone the ordinary pattern Lewis f ; ; 2 aa ee ore F 
; Hace Simply piece together two shorter ones by I m qd : 
r jagged bolts seated or kneeling on the eS te 3 , . ee 
ale e ' , 1 ns ofa xagon nut, as shown at J g 
top of a 50-foot wall—a lead pot and ladle ia —_ \ 
° . . ; . \ 1 I studs kneé <ing about ‘ 
to move from footstep to footstep previous . 
. Nias é : , it i¢ ry ire » to date 5 
to bolting on the shoes which will support ;  ¢ j 
he i ¢ 7: : S made from a bar of ‘ cow 
the iron roof—you'll certainly appreciate , , ‘ -_ rae , f , 
é i mild steel in the manner shown by A. The ¢ . 
t os Ss! ) licityv { 7 +} in? y t] > h ] S che } , 1 ’ 7 ] eo + 
the simplicity of fixing the bolt lown corners A K are planed out while in the dang ng £ 
in the accompanying sketches length and then the bar is sawn into piece 
se L- ’ + ~] - m4 T 4 ~1 . ec ‘ 7 7 7 
Take for stock bar iron x14 inch, if after being drilled and tapped Tap wre 
14-inch bolts are required (see B): bend ibominat ney t i 
it as at C, swage down the bent end round It isn't al idvisal ( dow ong enough to suit t rgest t 
for which they art tended, and a 
7S so os 66 : 
I It won't take man ip breakag ») ma 
seed ae 1 nay to have 








SS —- : . ) d l ¢ ( c 
— . 
_——— B I Ha i . } } + t olht ve 1 
_—_ | Wi ( +e I \ 
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Doweling Loose Pieces on a Pattern—Marking 
Lengths for Stock Cores Quick 


= ; : ! 
| ( y ! Setting Glue. 
. 2nd ! > | dit y \1 ’ \1 ’ 
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RWWINI)I 4 — G . . vav t + ¢ ‘ ‘ ‘ 
i w rican 
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‘ ? 
is at D, and cut % t ( g ¢ t 
hown by / Open t end of the by so doing yften p ble 
gula that the wedg te 1 i! n | g t for drt 
ter go, ett t nis s ved In the pia g Yu 1 
[The holes in tl footstey S t have least one true edge to work f 
ould be chipped t ch wide and to. If the job looks odd with a machined 
st so iong as to llow e en f the edge then mply round off the corner | 
It to enter. Place the wedge in position which were made square in machining and_ be bored 
the bolt, and, placing the bolt in th paint it over The paint will look quite makes the |! ( ntet ngeable and 
le, the driver G slipped on the bolt to s well or planed irface as on the saves the 1 t 
e square part, will enable the bolt to be rough casting them out every t makes a casting 


riven home as at Hf without damaging 


an 
> = 


he threaded part. The driver is made of When the key which prevents the top that might 

piece of hydraulic tubing swaged down arm of the gear cutter from turning in larger than thi ther; t rge dowe 
at the end and welded over at the top. its socket is worn, it will allow you to cut won't go in the s1 \\ 1 there 
Unless the holes on the stone are carefully your gears with teeth not at a right angle re t e dowe ke 
ut, there will be more or less shake of to the edges, and when they run together — thx ( t go te 


the bolt in the hole, but this will not mat- you will find after the friction or rolling g& 
ter, as it is impossible for it to draw out. contact has shown itself up, that the teeth ofa 
If for any reason they are required to. bear on one another only at one end, and _ print and s! e1 t] yht shell 
go to the trouble of filing 


} 


be taken out, cut them off near the head you will have t 
them to an even bearing. If the 


and draw each side of the head out sepa- or scraping n al roper toc 
rately. The wedge must not be too blint you don’t run your finished product a bit er would probably measur: y day h 
a taper or it will have a tendency to allow before sending it out the customer will use t] t ( 
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molder. Then, again, his rule may have 
the marks obscured or the shop may be 
dark, or he may have been out the night 
before. 

understand how 


Few  patternmakers 


quickly glue will set, sufficient at least to 


illow work on the piece with careful hand- 


ling \ joint with small surface will set 
n much less time than one with a larger 
surface. In building up segment work 1% 
inches or less in width, we seldom let 
joints set more than fifteen minutes before 
ve put on the next course, and we often 
lo it in less time. Small pieces can often 


be worked in from four to eight minutes 


after gluing. Warming the joint surfaces 


increases their effi 


wonderfully 


iency 
GARD 
A Drill Jig for a Small Pawl. 
Machinist : 

ed for drilling a small 


Editor American 

This drill jig 
pawl for the 
of 


drawer release mechanism 
a cash register 
The body a 

machinery steel, planed all over and drilled 
fine pitch 


bh The lid 


an angle piece, of forged 


tapped %”—20, or 
the post 


and any 


thread, to receive 


milled a 


c, also of machinery steel, is 

light driving fit on the hinge and on the 
post. The hole for the hinge pin is laid 
off and the hole is started with a small 
drill, say about No. 50. It is then drilled 
on centers half way through from each 
side of a size large enough to just admit 
the point of the taper reamer, and the 


reamer is run in while the work is still in 
place. The hole being reamed to the prop 
the pin is fitted in place 


The lid is now removed and the parts are 


er size, taper 
eased up with a fine file to work easily and 
The holes drilled for 


the jig feet, which feet are made in large 


, 
closely are now 
quantities on the screw machine, and the 
cross holes through them drilled in a jig, 


stock being left on the thread for a finish- 


ing cut with a hand die. <A solid collet 
for the bench lathe, with a taper hole to 
correspond to the taper of the feet, is 
now used to neck them in at the shoulder 
and finish with the hand die. Into this 
collet they are driven with a small piece 
f babbitt or lead A piece of screw 
stock or of Stubs wire is now held in a 
suitable collet and drilled and tapped to 


Into this 


the feet are successively screwed and all 


receive the feet and faced true. 


the same setting of the slide 


thi 


faced off at 


rest, making them all practically of 


same length—in fact, so close that the use 


of the surface grinder may be dispensed 
with. The feet are now hardened in a 
lead bath, only the bottoms being heated, 
and left as hard as the water will make 
them. Hardened in this way the thread 
and shoulder are left soft, reducing the 


danger of breakage to the minimum, and 
it from any reason they do break they 
can be drilled out if they will not start 
There is a diversity of opinion 
feet 

in 


otherwise. 


as to whether the bottoms of these 


should have sharp corners, as shown 
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the sketch, or be slightly rounded, many 
claiming that when rounded the chips get 
under them and cause trouble. I consider 
that the little trouble that they do cause 
in that way is more than offset by careless 
operators cutting, and otherwise marring 
the drill press tables with the sharp ones, 
aud therefore I always make mine slightly 


rounded, say, 1-32 inch radius 
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in use this plate is flooded with benzine, 
or gasoline, and a fine grade of emery 
is used, ranging from flour up to No. 100, 
as the work requires. 

The V-block d is now milled as shown, 
and screwed and doweled in place and the 
holes for the two studs e and f (see dotted 
lines) that support the work while being 


Grilled and for the studs g and h are laid 
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\ FIG. 2 
iG FOR DRILLING A PAWI 


Che 


jig is now 


feet, being screwed in place, the 
placed on the lapping block 
and what little inequality may exist in the 
This 


block consists of a plate of cast iron, of 


lengths of the feet is lapped off. 


any suitable size, planed as true as possi- 
ble and grooved 1-32 inch wide and 1-32 
These 
When 


inch deep at intervals of 5-16 inch. 
grooves serve to hold the emery. 


studs are driven 
The binding 


off and drilled, and the 
in their respective positions 
screw is now fitted to the stud / and the 
screws 1 and 7 are fitted to their places 
The hinge pin, which is made of hardened 
steel drawn to a dark straw color, is now 
driven into place and the jig is ready to 
have the bushing holes located 


In this factory a model register is first 
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made. This goes through a rigid inspec- the lid. They are cupped out, hardened up, and cut tl t F to re ve t tri 
tion and, if approved, the machine is and drawn just enough to take the strain AK, which was to t f 
knocked down and the parts go to the out, then lapped out to the finished size when milling 

toolroom to have the tools made. As _ of the holes in the model. Stubs wire laving 
far as practicable, we use transferring about .o1 inch larger than the holes in the’ turned up two p hown G—t 
counterbores to locate the bushing holes bushings is now hardened and held in a fit ther The ttom strip 

in the drill jigs, it being quicker and al- collet and ground a wringing fit with the fastened to the end of | G 

most, if not quite, as accurate as indicating fingers for the bushings. Upon this they ! 

in the lathe. To locate the bushings the are ground a drive fit in the lid lengtl [ then tur n 
model (see dotted lines, Fig. 1) is placed This method precludes all possibility of 

in the jig and held in place by the binding error on account of imperfect arbors, as irdened_ then n ng put in bef 
screw k and the holes / and m are trans- it is almost impossible to get one that has each s rew. | trip n f 
ferred from the model through the studs been used to run dead tru | ! fit 

e and f with the lid of the jig open. The W. E. CALLAGHAN rve as tong for e fixture 

lid is now closed, the jig is turned bot- N. C. R. Co., Dayton, Ohio Chet re ty ions in this fixture 
tom side up, and the holes are transferred fy g ( 


from the studs or supports through the Sawing and Milling Fixture. the milling operatior I clamped the fix 


lid. The model is now removed, and the Editor American Machinist ture on the n » that the stop 
holes in the studs are enlarged 1-32 inch I enclose herewith a sketch of a fixture would be nearest thi w, then took twen 
larger than the holes in the model for that I made recently for cutting off and ty-four rod 10 feet long, put them 
clearance, The holes in the lid are now’ gabling one end of some inch Bessemet through the hol ehtened tl 
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SAWING AND MILLING FIXTURI 

enlarged to within 1-32 inch of the finished plugs 1 inch long. Before I made tl ind started the sav \ 1 which I made 
size of the body of the counterbore that is fixture the firm cut them off in the screw held thi d ( e fix 
to be used to finish the bushing holes. machine and milled them one by one in a_ I used inch thin Brown & Sharps 
The V-block, studs, screws, etc., are now’ hand mille and was surprised to see what fast and ne 
taken off and hardened or case hardened, I made a pattern and had a casting C work it did. Having cut off 
as required, and replaced; the model is made, planed it to the drawing, also cut t pir [ reversed the fixture, put i 
again placed in the jig, the lid is closed, ting in the slots S for the tongue so that the false | | the milling 
and the binding screws are adjusted. the fixture would set parallel on the mill operation When finished I found it 1 
Counterbores, ground all over and the ing machine; laid out the first hole H taken | than half the time of the old 
pilots of which fit the hoies in the model and then made a temporary jig to drill the way and turned out much better w 
closely, are used to enlarge the holes for other twenty-three holes an exact distance F. L. JoHNSTON! 


the bushings n and o in the lid, care being apart. These holes were % inch ‘n diam 


taken to keep the pilot well oiled and that eter and drilled clear through from sid 
it passes almost, if not quite, through the to sid 


m1) \7 
model before the body commences to fin- Next I laid out twelve holes B on th ke \n 
ish the holes in the lid. After this opera- top for set-screws so that exch would come in m a ng a ’ * po wee ng 
tion the final one is the bushings, which between two of the holes H. Then I Principal t eae in ee g or holding 
are reamed .002 inch smaller than the fin- bored a half-inch hole E in the end, made ‘© Core in Its pla » that it cannot g 
ished size of the hole and turned from a pair of clamps and clamped the fixturs way or even move in any direction. This 
.O1 to .008 inch larger than the holes in on the mill so the set-screws would be comparatively easy where arbor in. be 








ed, but when the core must be hung in 
the cope there’s the rub. 
rhe 


casting 


air chamber shown in Fig. 1 is a 
inch thick and about 14 inches 
high. It is shown in section with a nut B 
at the bottom; b shows the shape of the 
nut. The hole b is where the core and 
vent pipe come through and it is the only 
place where the core is held; a is a cross 
section at the biggest part of the chamber. 
As these castings are made in large quan- 
ties, it was necessary to devise some rapid 
and method raolding, 
making the cores and holding the core in 


satisfactory for 
position in the mold. 

Fig. 3 a special flask, the lower 
part B of the pattern, pattern plate K and 
gate-pins Y } Projections ZZ on pat- 
tern plate K are for locating the pattern, 
core print J) being located in the fixture 
dd at the top of the flask and holding the 


shows 


pattern firmly in place. The core is after- 


ward secured by means of a collar shrunk 
mn the core pipe and turned off at the top 


end round and smooth, the end of the pipe 
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made in two pieces—A the top and B the 
bottom. The core box shown is of iron. 
It can be made of wood, but it is not ad- 
visable. 

Fig. 5 
forms a space inside of the core around 
the vent pipe for cinders. Fig. 9 shows 
the cone in place around pipe P. The 
arms OO are for holding the cone from 


A shows a cone piece G which 


entering or dropping too far in the core 
box. The pieces SS are for striking off 
the sand at the joint by 


the cone around by the arms O O. 


simply turning 
Lift- 
ing the cone out leaves a perfectly round 
hole about the pipe for the cinder core 
which all 

Fig. 5 B shows 
Fig. 9 shows the 
After the cone 


around the vent pipe, allows 
gas to escape at the top. 
a top view of the cone. 

vent pipe in the core box. 
is withdrawn, cinders are placed in the 
empty space left. In the two slots in the 
vent pipe at the top are now inserted two 
oft thick, 4% 


long and %& These 


vyieces of wood, % inch 
I 


inches inch wide 


stiffen the core and also hold the pipe 


'® 
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CASTING A THIN AIR CHAMBER 


this is threaded, and a 


above 


projecting 
nut pulls the vent pipe with the core at- 
tached home to its place, the collar com- 
the 
patterns 


shoulder at 
flasks, 
interchangeable. 


ing agaiyst projection or 
of dd. All these 


pattern plates 


top 
and are 
Fig. 4 is a top view of cope, pattern and 
pattern plate; dd shows a bar across the 
top of the flask; A R are runners for gates 
shown in Fig, 7. Fig. 6 shows the nowel 
with the top part of the pattern, pattern 
A on the flask 
7 is a top view of the same, showing 
AA which enter guides O O, Fig. 4, 


plate, gates // and slides 


Fig. 
slides 
when closing the mold. The lugs for the 
pins on the cope are placed about inch 
tbove the joint. This is to avoid coming 


in contact with the dirt or sand which is 


bound to get around the pin and prevent 
flask from closing tight all around. This 
is an apparently small matter, but its ad- 
vantage can be readily understood, as it 
Saves even the time required to brush the 
sand off. 

box, which is 


shows the 


Fig. & 


core 





The 
core box is now put in place and the core 
After drying a wire is insert- 
ed in the vent pipe and run down to the 


firmly in the core top part of the 


is finished. 


pieces of wood to make sure the vent is 
all right. 

In using the pattern in Fig. 23, the pat- 
tern plate K is first laid on a stand about 
15 inches high, and the pattern is then put 
in place on the plate. The flask is 
put on over the pattern and plate, and 
gate pins are inserted in YY wm 
It is now rammed up and 
the gate pins are withdrawn. A 


now 


holes 
runners Fe PR. 
bottom 
board is placed on top and all is turned 


over on the stand. The stand has an 
open space in the center, about 8 inches 
square. The pattern plate is removed, the 


and the mold is fin- 


ished. The runners are where they should 


pattern withdrawn 
be and the cope is ready for the core. 
The the 
dropped into hole D and the nut on the 
pipe screwed up. 

The plate XY is now placed on another 


core is now set, pipe being 
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stand V, and the other part of the pat- 
tern is put the same. The flask is 
now all bottom board is 
put on and it is turned over. The pat- 
tern plate is first removed, the pattern is 
withdrawn, and mold is finished, 
gates and all. 

The nowel is now placed on the floor, 


on 


rammed up, a 


your 


with slides AA extending above about 
714 inches. The cope is turned over, and 


any dirt which may have dropped into the 


gate holes is removed. The guides O O 
now enter slides A A, which prevent the 
core from striking the mold and help the 
pins in entering. Fig. 2 shows nowel 
and cope with core in place, gates, run 
ners, etc. 


The space in the core for cinders was 


formerly dug out with a_ trowel, but 


numerous bad castings being traced to 
too much sand being removed on one 
side and not enough on another, the use 


of the cones was adopted, and it is now a 
The 
pins on the flasks are fastened with a nut 
at the bottom having a shoulder at the 
top. The molder is provided with extra 
pins, and as soon as one is bent he takes 

The pipes 
the top by 
means of a small eye in the pipe and held 
The 


thread on the outside of the pipe is much 


rare case to lose even one casting. 


it out and puts in a good one. 
were formerly secured at 


by either an iron wedge or a hook. 


better, as it allows a clear passage for the 
gas to escape. 

Handles on the sides of both cope and 
nowel make it handy to turn them over. 
Sand is more or less of a yielding nature, 
and this method of placing the core does 
not rely on the sand at all, and can be 
utilized in many ways in the foundry. 

C. NEIL 
Oiling Drills. 
Editor American Machinist: 

Your article in the Anniversary Number 
of the AMERICAN MACHINIsT on the devel- 
opment of the oil tube twist drill recalls 
an experience I had with this tool at a time 
when there was nothing of the kind on the 
market, and, so far as my knowledge goes, 
there had not been such a drill made. 

In the year 1892 I was superintendent of 
a shop in Brooklyn. The orders on hand 
lasted until early in the spring of 1893 
and then for me it was a case of hustle 
for a new job. A two days’ search among 
the shops in New York produced a job, 
which I supposed was to be toolmaking, 
and I reported the next Monday morning. 
When the superintendent arrived he took 
me over to a row of five Spencer automatic 
screw machines of the largest size and 
told me that I to run them. This 
rather staggered me, for I had graduated 
from the screw machines some years be- 
fore and had become a white-apron tool- 
maker and then superintendent, and nat- 
urally I did not like getting into the oil 
The reply to my inquiry was that 
man those machines 
could get as much pay as a toolmaker, 


was 


again 


the who could run 
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and as there were mouths to feed in 


Brooklyn, and times were bad, there was 
nothing to do but to get to work. 

The machines were all running on the 
same piece shown at a, the material being 
Norway iron, and to say that they had 


heen ‘up against it’ would be putting it 


mildly. There were but three tools in the 


urret—a centering tool, a drill, and a drill 
ground square on the end to ream the hole 
and square up the bottom. Oil was run 
n the work with the customary spreader, 
» of course the drill cut dry about four- 
fifths of the time, the oil simply 


carry off the heat, and if the 


llowed to become the least bit dull it gen 
erated | t faster ti was carried 
way, with disastrous results for the drill. 


requently, while trying to get a machine 
traightened out, a glance along the line 
would disclose another one trying to emu- 

present-day New York smokestack, 
nd there would be a frantic for the 
; , ve ' 


hut her of \ ich a time 


rush 























( ‘ks of a sem faces about 
1 ere fia fr m q g he VC 
I was a Yankee, and “in the enemy's coun- 
\ nd if é ed t be ¢ nsidere¢ ( 1L€ 
© w sel » Wi ( p ag 
mechanically nd I r t ( 
was a reputation to tain at any cost 
It was obv s that s me r 
devised to lubricate the drills; but 
While at Pratt & Whitney's I had 
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etc tl oh speed s I 
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innel on the p, as showr A tube 
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in th spreader filled the fur vhen 
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the drill started to 


through the tube by 














a but it was It was 
only a step in the evolution The next 
step was two grooves ground in the drill 
1 hole drilled in t butt and two ang 
holes to connect them ist as the drill 
re made to-day, only groove we 
vered with sheet brass Tr} was not 
1 good way on account of the difficulty 
f making solder stick to tempered stee 
Nex patte S d nd 
casting was secure I t pright S 
1 n ske ( \ very respectable 
scar on n eft cheek bears testimony to 
the drilling of that casting. Next, some 
bing that vould telescope wa secured 
in the stockroom and mounted as show 
[wo holes in € h tul came n line and 
I I ied oil for the « ff and the ce 
ering drill, When the main d came 
forward to w the upright pushed the 
inner tube I d closed the hol 
rowing e entire force f the pump 
/ 
= af | 
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[The emery wheel w dropped 
cept for s ening, the speed he and 
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y the shape of t 
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cl r d eat 
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g the Yan Vas 
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the cylinder. One end of the cylinder 
had a cover which was tapped for the 
water pipe. This was all of the job that 
we had anything to do with. The piston, 
as | found after, was connected to a long 
rod, this 
tending out of the open end of the cylin 


wooden bar for a piston ex- 


der (which was horizontal) with a rack 
on nearly the whole length of the rod 
working into a pinion on a_ horizontal 


drum shaft, the cable on the drum being 
led by 


riage 


sheaves direct to the elevator car- 
This was evidently about as simple 
an arrangement as could well be devised, 
as bad 


but, as it was about 


a job as could be imagined, and it simply 


was put 1n, it 


wouldn’t work, and because it wouldn't 


work we were getting the blame for the 
whole job. 


Well, I got to the place about 9 o'clock, 


[ think, and Mr. Artichoke hadn’t come 
yet I have to give him a_ good-sized 
name because nothing small or common 
would have done for him. He came in 


soon after and at once began to abuse the 
job and directed me to take it apart and 
and if it was possible to make 
While I 


an opportunity to talk af 


look at it, 

work to do so. was working 
away he found 
me, but not to me, He had a boss deco 
rator or something or other, 


and 


tory about the bad work on the cylinder 


plumber or 


went telling him a long and pitiful 


and the delay and vexation it had caused 
him The firm he knew had the best of 
reputations and generally did good work, 


“but you know even the very best can 


sometimes do very bad jobs, and of cours¢ 


they never are willing to acknowledge it, 


but this thing speaks for itself as a most 
outrageous botch,” ete., ete 

It didn’t take long to get the head off 
and the piston out, and then it did speak 
for itself, but it told a different story 


here was a solid piston attached to the 
rod; then there was the flat leather next 
to the face of the piston with a good lip 
out 


all around to be set by the water 


pressure and form the working packing 
for the piston, and then there was a flat 
inside the leather and 


follower which set 


was held by, I think, four cap bolts to the 


piston The piston, as I said, was 20 
inches in diameter and the flat of the 
leather which set against it had been 
daubed all over that vast expanse with 


about an eighth of an inch of red-lead 


putty. That was a complete “give away.” 
\ man capable of such a trick as that 
would of course have others to match it. 


The had the 


cylinder that the lip was crimped at sev 


leather been so placed in 
eral places and did not hug the bore, and 
when I got a light at one end and looked 
into the cylinder it was a most shocking 
While part of the bore was clean 
half a 
streaks of black of various widths up to 


sight. 


and bright, there were a dozen 
two or three inches irregularly distributed 
around the cylinder and running nearly 
the whole length of it. 


The sight of these started off Mr. Arti- 
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choke again, these being proof positive 
that the cylinder was bad, and all that. 
The simple fact was that all these streaks 
streaks of rust the 
As they had only 


were merely where 
water had leaked by. 
been fooling with the thing about a week 
the rust was not serious. I had the pleas 
ure of crawling all through the cylinder 
and scouring it off as well as I could with 
a file, and then I got the piston in again 
and the lip of the out 


beautifully against the cylinder all around. 


leather setting 
I didn’t put on any red-lead, which aston 
Mr. Artichoke. I blocked the rod 
and put on the and the 
piston was tight, while the men told me 
privately that when they had operated it 
before, a large stream of water had run 
out of the open end of the cylinder. 

Mr. Artichoke left before I got all 
through in the evening and said he would 


ished 
water pressure, 





FIG. i 
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AN ISOMETRI 


be there at 8 o’clock in the morning and 


they would try it. I there the next 


morning at about ten minutes after 8, 


got 
and 
Mr. Artichoke held his watch in my face 
and said something about reporting me 
told him that I had 
Fulton street, that it 


took a longer time than I had calculated to 


to my employers. | 
stopped at a hotel in 


travel the distance, that I was sorry to 
have detained him, but my employers 
knew me perfectly well and would not 
thank him for the information, and cer 


tainly would not be influenced by it except 
against himself. Then he got two or three 
of us into the elevator and turned on the 


pressure. It happened to be on the ground 


floor, so that I was not much scared. The 
carriage struggled up about a foot and 
wouldn’t go any farther. ‘‘There,”’ he 
said, “now what have you to say? Why 


doesn’t it go? The fault is entirely in 
the cylinder and can’t be anywhere else.” 
I told him that part was all right; there 


couldn’t be any doubt about it, and as to 
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what was the matter with the rest of it, I 
did not care, and I had taken pains not to 


know. He turned off the water to de 
scend, and the carriage would not @¢ 
down. It was simply stuck in the guides, 


and that was all the trouble. By a lot of 
jumping and jerking we got the carriag: 
down so that I could get out, and I bad: 
him good-bye very quickly. 

The man was one of those fellows, of 
whom I have met several, who implicitly 
believe that they belong to an entirely dif 
ferent species of human beings from the 
common herd. It was impossible for him 


to have to do with “‘wage earners” with- 
out insulting them, and as I have thought 
the n atter over since, I have come to the 
belief that some of the other men about 
the house could have told why the ele- 


It would have been perfectly 


vator stuck. 





safe to have played any sort of trick on 
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the apparatus, for he had not enough me 


chanical instinct to have ever detected it 


TECUMSEH SWIF1 





An Isometric Triangle. 
Editor American Machinist: 

A very convenient instrument for use in 
making isometric drawings is illustrated 
might be called an isometric 
isometric drawing the ma 


in Fig. 1—it 
triangle. In 
jority of the lines are either vertical or 
30-degree lines, and in making a drawing 
similar to the accompanying sketch it re« 
quires a continual shifting of the ordinary 
30-degree triangle from the position shown 
This re 


at 4, Fig. 2, to the position B 


quires also a turning of the instrument 


each time—a great inconvenience. 

With the instrument shown in Fig. 1 we 
have simply to slide the triangle along the 
T-square from the position C, Fig. 3, to 
the position D. The blade at the top may 
be used for drawing the vertical 
The oblique lines, forming two sides of the 


lines. 
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equilateral triangle cut out of the instru It the ideas of those employed outsid elt g 
ment, may be used for obtaining the cet of mechanical lines were to be related, I coned 
ters of the isometric circle, as shown in’ might tell of a farmer wl roug] 


Fig. 4. The lines KL and MN may be pendulum of | clock to a watch account of g 


drawn by using the sides referred to, to have it “fixed so it would go ul [ ar ‘ 


thereby obtaining centers Y and for wh upon being ked wv ye seoceia 
drawing arcs I and 2 Those who will bring the wl lock. replied Phe 3 ee 
take the trouble to make an instrument. of the clock rigl this thing that ng 
of this character will be amply repaid for won't.g \s 

e time and labor pe | A} est we elp ] 





Incomplete Instructions. man who had been foreman in a wood f a manut ( 





Editor American Machinist working establishment f t ( l 
Chere is nothing so necessary 1n a | nd who brought 1 rcular saw whicl ut 

| suppose, as thoroughness, thing s he explained d by long n e n ‘ 

necessary to the success of any dish pr: ning become thicker in the cente mn effect 

pared as the insertion t every ngredient gave as Trea n that evervtl ng draw t per v ring 


and the cook 








it is especially necessary in serving wu] n the lathe and turned ne ( 

some new or ingenious or time-saving me ter, which I did, but not dered ( 

chanical Paling to get in every essential. do so by the superintendent \ new ‘ for it 

In telling how a thing is to be done, and was purchased the next day 

when showing a sketch of a device, it [They are mostly men of this type, | would go 


iould not be shown in such a way that suppose, who so persistently held that the ve 


it must be evident that as shown it wil ast century ended with the year 1899 ( I 
not work. Well, here is a little idea which who think that pulley ning 


h”” tru lewa\ vill impart lateral motio1 Cutting Taps—Tempering Steel 














appeared I the 1 tant British rue sideway ( 
Cnc \ 
red { | 
9 , 
p nd re \\ 
uff 
10 
e fireman c O 
er would , tog 
firemat f 
eer hy , P R 
engi { t 
( de ] } 
cl Fe ge \ d not g iytimi I ( \ 
ead screw 1 give the rig | d | ra 
mounted the old worm and the Jun vhen the 
the new worm on the ‘ indre the ght 
shown, and tl Id or e ¢ x 4 é i g g 
him the correct pitch tor the new or! lled me to their home one nigl 
Now, that’s all right of he method of nnecting elect1 
but of course vould not w t oduce at 9 Si 
eae yecause ‘ , 9 le pe ~— ngs wet £ | 
d rm would not give suff nt ot te hows I w er tl 
f travel for the cutting t The guid e the eld g 1 gin P 
point sl 1 1 d eded no exl t if " 
ections fi g into thre { pe were led ed t [ 
he old wor d the tting uld for liatelv after ¢ ex 
d have een led ¢ re n bot 1 Dp t ] e g ne f 
ering and le ng the wor was engine I 1 t e that | e ‘ 
ting. TI \ f course b nde n1 ex t pipe t 
vithout ar dditional sketch Many of se ( lily f 
$$$ ¢ ‘ CaAS\ , der 7 | 1 + 1 ‘ . 
Mechanical Absurdities. rule that belt will alwavs run to. the ter 
Editor American Machinist high side of pulley i ften mentioned over the ttit ‘ ne 
It often provokes a smile t hinl f in such way that b high” not only is tself t f 
the absurdly erroneous mechanical ideas meant the part | ng the largest diam | t 
we come across, and I suppose the smile eter, but as we e high end of haft the 
would be broader if we also could remem when it is out of leve nd the belt rut At f f f 
ber those we cherished ourselves when down from tl ft. I have had this t t 
( itend with « te trequently When a roug! g t f | 


younger 
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used as a scraper, helps to prevent so 


much of an accumulation of this deposit 


on steel without any injury to the tool 


kept well oil 


l} tool hould also be 


a thread on a tap, the lathe 


ng 


being properly adjusted, carriage working 


free, ete., first be just as careful in forging 


pering that threading tool as if 1 


ind ten 
the most expensive tool in the shop 
hould be 
given enough bottom rake to well clear the 
thread See that the bottom of the tool is 


Che tool should be support 


face of it level, and 


Phe top 


end, or as tar under the cut 
possible. Where no 


paid to this and the tool bear 


attentior 


only di 


rectly under the set-screw in the tool-post 
t cannot work steadily or satisfactorily 
The thread tool having a comparatively 


broad cutting surface, it is advisable, when 


finishing threads, to throw the compound 


rest around to the right to an angle of 30 
degre Then by the use of the com 
pound rest in connection with the slide 


rest, the tool may be moved laterally by 
feeding in and out on this 30-degree angle, 
cutting first one side of the thread, then 
Where there is 


ec operated on, one 


the other no compound 
rest, the thread 


ide at a time, by tightening and releasing 


Way 


tailstock spindle, which will give the work 


at least .002 inch lateral motion without 


injury to the truth of same. In tempering 


the tap, heat it carefully, as in forging, to 


cherry or dull red. Never mind about the 


color of another man’s cherrie but see 
that yours are just right. Dip in water 
not too cold. The temper should be drawn 
by slowly heating to a brown yellow and 
decided by file test Fake colors will 
sometimes appear on the surface of the 
steel, and it is advisable to brush off 
with a clean rag occasionally \ little 


practice along these lines and ‘‘Reamer’s”’ 


troubles will melt away, like the snow on 


a warm day CENTER PUNCH 





The Premium Plan From the Workman's Stand- 
point .* 

BY F. A. HALSEY 

| hold in my hand a collection of letters 

from a number of employers who use the 


Of these the first 1s from 
Scotland, in 


the 


premium plan. 
Rowan, of Glasgow, 
“You 
newspapers that our federation has come 
with the Amalgamated 
This 


premium 


James 
which he says: will see from 
to an 
Society of 


tremendous 


agreement 


Engineers. has given a 
lift to the 


and everybody is anxious to get it 


system 
into 
their workshops.” 

This agreement between the association 
of machine shop proprietors of Great Brit 
ain and the chief union with which they 
have to deal, is the most important event 
in the history of the premium plan. It 
shows what that 
this system has been taken up a great deal 


I have often remarked 


more intelligently and energetically in 


* I: xtracts from an address at the December conference 


of the Civic Federation. 
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Scotland than here. 


have had an excellent 


England and 


course, here | op 


portunity to direct attention to it, 
Britain, while 


has had ne 


which 
[ have improved. In Great 
Mr. Rowan has been active, he 


such opportunity as mine, and the plan 


has grown in use there because of its 
merits and because the peope are alive 
am quite sure that those of us wh 
imagine that England has gone to sleep 


will wake up some day and find that it 1: 


we who have been dreaming. 
In such accounts of the workings of the 


heretofore given, the aim 


plan as I have 
has been to emphasize the employer’s side 


the nature of things, 


of it, because, in 

is the employer who must take the initia 
tive. The workman's side has not been 
ignored, but at the same time the en 
phasis has been on the employer's side 
These letters have been brought out by 
correspondence in which | asked for th 
results which have been obtained by the 
workmen, by which | mean the actual in 


crease of wages that has resulted from th« 


workings of the plan. It so happens, how 


ever, that this information is not easy 
to get from the usual set of cost 
books \ny respectable set of cost 
books will enable one to compare the 
total premium earnings of a _ depart 
ment with the total wages of the de 
partment, but, as some or many in th 


department may not have premium work, 


such an exhibit may give the premiums ot 


a few as a percentage of the wages of 


many To compare the premiums with 
the daily wages of those engaged on prem 
ium work is another matter, and this 
* while the comparison needed, I shall not 


in all cases be able to give. Under many 
systems of cost keeping it can only be ob 
tained by laboriously summing up the in 
no one can be 
do this In 


expressions of 


dividual time tickets, and 


criticised for declining to 
these letters 


opinion of the employees’ view of the sys 


are various 


tem. Of course these views come through 
the employers’ spectacles, for which allow 
ance must be made, taking the statements 
for what they are worth. My first letter 
giving figures is from a shop in which the 
system has been in use for ten or eleven 
it having been one of the first to 
take it up. In this letter I find: ““We find 
our men ask for premiums whenever a 


vears, 


job is given them where the number of 
pieces and the time of operations are suffi 


cient to warrant it. We find that the 
premium plan gives stimulus to many 
otherwise monotonous, repetitive jobs. 


most of our em- 
factor 


which in our case, where 
ployees are young men, is a great 
in keeping them with us.’ 

The difficulty of obtaining the average 
for which I 
have referred, has caused this correspon 


results a period of time, to 


dent to send some representative jobs 
from different departments, 
not so satisfactory as a general average, 
one 


which, while 


are nevertheless worth giving. In 
department the average increase of wages 





Of 
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1YO3 


in doing 13 pieces of work was 20 pet 
cent., and in another department the avet 
in doing 15 pieces of work 
A table of the earnings 
steadily 


age increase 


Was 30 per cent. 
of one man who has been pretty 
work for an entire 


engaged on premium 


year shows an increase for the year of I5 


per cent. 
Che second letter reads: ‘I 
with a list showing the wages 


started the premium 


System ant 


| 
the list, which in 


wards Then follows li ( I 
cludes the eight operations of one depart 
ment, the average increase in wages f 
the whole department being 14 per cent 


The third letter is from Scotland, 


you will observe that the results are not 


affected by geography nor nationality 


rhe letter reads: “We have had this sys 
tem in our works for about four or five 
years. We are very well pleased ~with the 


able to learn, 


We h ive 


twe 


results, and, as tar as we are 


also 


our are well 


' 
al 
men pleased 


selected at random the following lve 


men, and we give you their rates of weekly 
wages and we also give you the money 
they have earned per week, on an average 


The 


increased wages of 


over three months.” figures show 


average IS per cent 
The fourth letter is signed by a British 
name that stands so high upon the roll of 
great and honorable achievement that it is 
a genuine hardship not to be permitted to 
give it rhe 


premium earnings of those 


earning premiums in a department art 


daily wages of all in 


the 


compared with the 
the 


those 


department, but, as percentage of 
earning premiums 1s gi! l] 


made for this 


ance may be 


in tabular form thu 
Average Per 
centage of In 
crease in Wages 
to Entire Depart 
ment due to the 


Percentage 
of :mplovees 
Earning 


Date Premiums. Premiums Earned 
July o.. im a 10.35 
July 16 63.5 14.1 
July 23 68.8 17.1 
July 30 63.4 12.75 
\ug. 6 8o 17.73 
\ug. 13 79.7 19.29 

FITTING WORK. 
Feb. 12 20.7 3.29 
mer, §.... 63.5 21.3 
oe See 71 19.53 


ORDINARY MACHINE WORK 


Aug. 6... 36.9 
er 


MILLING WORK 


100. 
95.0 34 


The total amount of work from which 
this table 
hours. 

A Western 
reports: “We are running our entire pro 
the [premium] 


was made up exceeds 36,000 


machine building company 


ductive force on it, and 
earnings average about 8 per cent. of our 
pay roll, and increasing daily. We have 
heard of nothing but expressions of satis 
faction from and venture the 


our men, 


opinion that should we discontinue using 
the system, the cream of our employees 
would hunt up a premium shop.” 
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I have next a table which was publish 
in the 
ars 


gives the increas 


AMERICAN work, which run tl 


ago It is quite c ! im 
{ Work ( 


is free 





from any possible suspicion of bias 
in its compilation, becaus« includes = D4 
the work that had been don this man Be Ss 
shape ‘ 
ne up to that tim | n¢ 1c 20,00 , 
( n 
hours Of work and §s \ ige 11 : 
crease of wages of 29 pe Punch pri 
Che next lette 2 ( went I ré ( \rt = 
sentative ases n Wi I oC St > 
crease Ot wages 28 p A se | SOO g 
ond lette ] Rive . 
VeTage east i \ V ed 2U per ¢ i JOO 
premiu vork during ! pay 23 pel 100 
eriod | I 
work included 15,430 g Practic 
ease WwW: 7 I I f i 
The nex t f S as de 
ds \W eg g ( 
he pre 1m s ( fi ( 9 { N ' 
ew York State Civil Service Examination 
works for a few mor 1 tis not say In talking t ubject ove vith the 
vet sufficiently developed for to give I find ; ’ 
you any detailed int \\ case ( 9 $ 
can only say gene A pre! u ;, 
to have pee! YTCa if oC A I I ~ ‘ +S ( 
urselves and to the men who have worked _ figures for the average increase during the " 
unde r it Roug! \ ea g n r first x ( 2 e 
premiums earned have bec to all w ( ( eS) 
nt. overt me wages These fig ¢ “W ‘ ‘ ( 
The next exhil Ss tne ( due t thie pe te t . . 
ensive of all og erage gall have bee 8.2 p el ‘ 
a period of tee t During been i1 these v fo et 
is time the tot paid out in year nd e figure epres 
premiums alone wa er $22,000, while fairly ‘ 
; ‘ ' ' { { 
during the t six mont t ymount perati 
thus paid out was ( $15.00 Du ing \ I \ \ re } 
he whole period c ed e table, the chinery ) ( erag 
erag reas wes W g t crease 9 , " , ¢ Metric System in Customs Service 
d during the x t] f thi pre \ é »p ( 
period, 9 cents pet 1 ver the amount paid them wh { \ 
The next letter 5 wo! ( 
ads “Wi | ivé taken eC ) I \ é de ( SOO” c 
nightly pays, one each in 1900, 1901 and vol ( esp \ 
902, and we give you the results, but the ng be 1 t worl th f feeding t { 
figures for 1901 are slightly rma sutomatic machin whicl done ( S \ 2 
wing to an unusual amount of overtime boy In t work there ( 
at that date. The effect of erti parently sma pportunity f gain, b St f 
reduce the percentage of premiums to o1 nevertheless, the boys increased their aver en 
dinary wages, because the premium rate ige earnings by 9 per cent te! ( 
is calculated only on the normal wage My next and last letter outlines so cleat her 
rate, whereas the payment made wit! vy the differences between tl rking f 
an extra for overtime. Th the reason the piece-work and the premium pl ( ! 
for the apparent reductior percentage that, coming from one who has both plat ( 
of premiums in this cas¢ before him the same w ( rs f t 
Following are the increases for the three Worthy of re extended « t thar ! B e { 
periods has been given from previous letté The being t the 1 
i cael tter says: deseript f ( litv of the goods at 
1000 16 “The first three months under the pre ere t f f ( te 
1001 13.4 workmen averaged 6.2 cent ( t f eit 
1902 17.6 their day rating \fter it ( ere f t] 
d ] d n I ubl wha ( ¢ ( | 
\nother letter from Scotland plea ; 
: e syste Che men seem t ( t 
ck of time and includ no figures, but wh aeokes te wack ends 
says: “Generally, however, we may say this system than by contract. We have , 
the premium system has been with us a occasionally had to transfer a man fr ( ( ng coll 
great succes The men like it and wi this department | rhe premium plan 1 of trade Ens ; yplic 
ike it, and the men are continually asking used in but one department of the wor o f 
that jobs which are at present not mad F. A. H.] to othérs, for a short tin it fic ( t | 


on the premium system, may be pl: 


the system.” tract work 


A manufacturer of electrical machinery transferred, if 


herr ald hine Design. It} 
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Grinding. 
In his article on grinding, published in 
another part of this issue, Mr. Norton 


makes some statements that will certainly 


istonish those who, though they may hav« 


had some experience in grinding, have 
never made it a subject of special study 
Some of the things stated by Mr. Norton 
will no doubt be sharply controverted, but 
the man who says these things has for 
many years made a special study of what 


» do with grinding wheels 


it 1S possible t 
\s a result he has convinced himself and 
others that many things can be done with 
not generally considered to 
has had the 
his convictions, and has in many instances 
able to the 
by no means 


them that are 
be possible He courage of 
demonstrate soundness 
views While he 

rd 7@ cla: for h hat he 
nor do we claim for him, that fe 


been 

of his 
claims, 
possesses a monopoly of knowledge about 


grinding—in fact Mr. Norton regards 
himself as a learner in the art—yet the 
wise shop manager or mechanic who 
wishes to be abreast of the times in all 


that pertains to an important part of the 
art and business of machine construction, 
will do well to read this article and to do 
signs 


mind. There are 


it with an open 
that canes -| -] lone by cutting 
that very much work now done by cutting 
will be done by grinding and those soonest 


11 


informed upon the subject will profit most 


by it 


‘American Invasion.”’ 
of London, is printing a 


ubject of the 


/ ngineering, 
running discussion on the 
“American Invasion,” and we find it very 
sometimes 


the 


instructive and 
amusing For 


issue of January 16 a letter signed ‘“Engi- 


interesting, 
instance, we find in 


neer,”’ in which he says, ““Americans are 


not good engineers,” and gives his reasons 
for thinking so, showing incidentally that 
he has never been in America and knows 
next to nothing about our mechanical engi- 
neering, But the most curious part of his 
jingo letter is the following: 

‘American methods consist in working 
both men and tools at recklessly high pres 
sure, and it is a fatal mistake to suppose 
that because these tools and methods suc- 
ceed in the States they must also succeed 
The is the 


case, and for this reason—the Americans, 


in this country. very reverse 


with their prohibitive protective tariffs, can 
make 50 to 100 per cent. profits, and it pays 


them to work everything at the utmost 


pressure, regardless of cost, in order to 


obtain maximum output. These methods 


would certainly end in disaster where 5 or 


10 per cent. profit is considered good 
work.” 

In other words, if you make only a mod- 
erate profit you cannot afford to push 
things, and it pays to do that only when 


If this 


neer’ applies that sort of logic to his work 


“Engi 


your profits are inordinate 


most American engineers, 


We go 


upon a- different principle here, and be 


we are afraid 
bad as they are, will beat him. 


lieve in it 
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Technica! Publications. 

“Locomotives; Simple, 

By H. C 


and Enlarged 


Compound and 
Reagan. Fourth 
Edition, 578 


Electric.” 


Revised 


5x71!4-inch pages, with 300 illustrations 
John Wiley & Sons, New York. Price, 
$2.50 


The revised edition of this book, which 


formerly bore the name ‘“Locomotivs 


Engineering,’ contains 


The 


bring the 


Mechanism and 


much new matter purpose of the 


revision is to book up to dat 
The subjects of compound, oil burning and 
discussed quite 


electric locomotives are 


fully and with numerous illustrations, Im 


provements in firebox and boiler con- 
struction are noted, as well as _ piston 
valves, compound engine valve motions 


and many other improvements which hav: 

assumed prominence in the rapid develop 

ment of the locomotive which ig now in 

progress. 

“Dies for the Modern Working of Sheet 
Metals.”” By Jos. V. Woodworth 


354 


6xg-inch pages, with 505 illustrations 
N. W. Henley & Co., New York. Prics 
$3.00 

The contents of this book are largely 


reprints of articles which the author has 
written for this and other periodicals. Ad 
be¢ n add d 


has, however, 


and publication in book 


ditional matter 
form has made 


systematic arrangement and treatment pos 


sible which was necessarily absent f: 
articles in periodicals which were neces 
sarily special and without much connec 
tion one with another. Thus we find dis- 
cussed in order single or blanking, double 
or piercing, blanking, gang and _ foll 


bending and forming, perforating, draw 


ing, coining and other dies, The treatment 


of the steel and other matters of impor 


also discussed 


chapters The increased 


tance to the diemaker are 
in appropriate 
importance of press work and die making 
makes this a timely as it is a useful bok 
‘“Berechnung und Konstruktion der Schiffs 
Ein Handbuch 
zum Gebrauch fuer Konstrukteure, See 
maschinisten und Studierende.’”’ By Dr 
G. Bauer, engineer of the Vulcan works 
at Stettin, with the collaboration of E 
Ludwig, A. Boettcher and H. Foettinger 
About 500 illustra 
tables. Munich 


Price, 17.50 


maschinen und Kessel, 


Pp. 653, 5x8 inches. 


tions, with numerous 


and Berlin: R. Oldenberg. 
marks. 
This handbook is intended to fill a want 
for a compact collection of theoretical and 
bl for the 


practical rules, tables, con 
struction of marine engines, boilers and 


etc., 


accessories, with up-to-date examples of 


the same, The ground covered is neces- 
sarily extensive, including, as it does, in- 
gears, 
numerous details of design. A vast amount 


dicator diagrams, valve and the 
of information is compressed within the 
pages of the book. 


being a treatise on approved modern prac- 


It is noteworthy as 


tice rather than a work of ancient history. 


Line drawings teem throughout \mong 
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the engines illustrated as types are those 
of the Kaiser’s yacht ‘““Hohenzollern” and 


the “Deutschland.” 


“Hardening, Tempering, Annealing and 
Forging of Steel.” By Jos. V. Wood 
worth. 288 6x9-inch pages, with 201 


N. W. Henley & Co ’ New 


i) ‘ - 
Price, 2.50 


illustrations 
York 
This is an of com 


In his pre face the 


unmistakable piec« 


mercial book making 
author returns thanks for information and 


illustrations to twelve Except for 


the names, and not even for those in many 


instances, the thanks are ‘superfluous, as 


many of these engravings are familia! 
friends to those who collect catalogs and 
read advertisements. We find forty-fou 


what is essentially catalog 


pages given t 


t 
information regarding gas furnaces, these 
pages including thirty-two engr: 


most if not all of which have done excel 


t 
ent service in an advertising capacity 
\gai t tl 1 7 ) hoo!l ind h ino 
gain at le end of the book, and having 
no apparent connection with either harde 
ng tempering, il nealing lorging ex 
11 - 
cept to fill space, are torty pace aie 
voted to cutter grinding fifty-thi 
wtrations t < r 9 nae et p f 
ri S ope tT t t WwW ( 
ire equal V tat 1 1 if ( r 
manuals, wl nav be f he 
ng scatteres y ‘ ) 
numerous S l I ( 
nection with the ect l l¢ their 1 
pparent purpose being to give pictor 
ippearance t ind r the p 
, 1 
sesses any KNOW edge ) tie subyect 


indicated by the 
kne vledge has not be 1 previously 
piously published, he does 

n the volume before us 
Some New Things. 


MATIC TOOL IMPROVEMENT 


4 PNEI 
cut 


Phe herewith, from a recent patent 





I 
bad ad 








REDUCING THE JAR OI MATIC TOO! 


Brooklyn, N. Y 


Improvements in 


vitt, of 


by F. M. Lea 
combines two suggested 


the use of pneumatic hammers, riveters, 


AMERICAN 


calkers and tools « 
familiar with these t 
that the 


very serious matter 


jar oO! 


manipulates it for a 


the device of Mr 


rf 


vibration of the 


MACHINIST 
that type 
ols need not be 
tool 


the workman 





Those 


told 
isa 


who 


minimize this objectionabl ture 
is done by increasing the mass of the ham 
mer case, a heavy weig! t D be ing attaches 
or made integral with the normal cas«e 
f the tool | goes W iving that 
this increase of weis must and does re 
d ce the it The increase ot w o] ( 
cessitates some means of supporting 
this has led to the suspension device re 
shown, by which the weight is perfec 
balanced enab] ng the too to be noved 
bout with great ease. Instead of the fixed 
b icket the aevice n \ f course ve St 
pended I i verheac 
her « el rf the i] 
NEW ARBOR PRI 
Che I | 1 \W ‘ ! 
fi reing nd for straight 
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operating the tool clamping bolt. One 
of the threading tools or cutters is formed 


with four points and one with two points, 


while the third tool is a combine 1 fillet and 
convexing tool for finishing purposes. The 
tools or cutters are milled from tool steel 


hardened and ground to correct shape. 


Che four-pointed tool is intended for gen- 
and the double threading 


shoulders \s 


dull, | 


eral threading 


tool for working up neat 


one cutting becomes the tool is 


point 








FIG, I rTHREAD TOOLS 


turned in the holder and the next point 


shifting the 


brought into position without 
holder in the lathe Che back wing or 
point of the tool fits a vertical slot in the 


holder and short dowel pins at the bottom 


nter shallow holes in the tool. Then, as 


he tool is turned, each point is located in 


the right position and as the points are all 


eround alike, both front and top, each 
;oint drops into the work correctly, After 
ll the cutting points are dulled, the tool 


removed and ground flat across the top, 


hus bringing all the cutting edges into 
yvorking condition again The tools are 
firmly held in the holder through the cen 
tral binding bolt and the locking of the 


| 
KICK 


end of the tool in the slot in the 


Phe holder 1s, as 
so that it 


WW ill be noticed, 


— 
olde! 


f goose-neck form be used 


may 
nN a spring tool to prevent tearing of the 
however, 
a stiff 


binding 


ork when threading It can, 


he quickly changed at time into 


solid holder by 


any 


means of the 





FIG. 2 


DIAMOND POINTS 


bolt passing through the lower part of the 
Che holder 


spring steel and finished all over. 


head is drop-froged from 
Fig. 2 
illustrates a drop-forged diamond-point 
lathe 


In One plrece 


tool in which six tools are formed 


three at each end, as shown 
All the diamond points are hardened and 
the end tools are ground ready for use. 
As either of the end tools becomes worn 
] 


down to where it can no longer be ground 


is broken off after notching in 


ind used, it 
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the ribs at the side on an emery wheel. 
The next tool is then ready for use after 
a very little grinding in front and on top. 
These tools are made by the Jaques-Bush 
Company, Eagle 


Manufacturing corner 


street and Kingsley avenue, Providence, 
R. I 
Inquiry for Machinery. 
(164) A correspondent would like to 
hear from concerns making machines for 


twisting and finishing auger bits 

Steps having been taken to organize a 
\ustrian Locomotive Engineers, 
forbade the 


Union of 
the Minister of 
formation of such 


the Interior 
a union on the ground 
that it would be a danger to the State. The 
organizers appealed to the Imperial Court, 
that 
violation of their politicalrights. The Court 
decided 


ministry was legal and well 


alleging such a prohibition was a 


has that the prohibition by the 
founded The 
Engineer 


Vational Reciprocity is the of a 
new magazine which is published monthly 


by the National Reciprocity League ( Non- 


name 


Partisan) at Chicago. On the cover it 
quotes from President McKinley the 
words, “Reciprocity is the natural out 


growth of our wonderful industrial devel- 
opment underthe domestic policy now firm 
ly established.”” The first number contains 
a goodly array of articles and quotations 
from eminent men in support of the prin- 
found 


with 


ciple of reciprocity, and it will be 


interesting to all who are concerned 


our foreign trade 
Phe Steam Turbine, Its Commercial 
Aspect,” is the title of a valuable and inter 


esting compendium of up-to-date informa 
tion upon this prominent and rapidly pro 
Edward H. Sniffin. It 


distribution 


gressing motor by 


tor 
may be obtained by anyone upon applica 


is intended general and 
tion to the nearest office of Westinghouse, 
Church, Kerr & Co 

Personal. 
Dodge, of Philadelphia, 
paper before the Franklin Institute, Janu 
Machine 


Kern read a 


ary 22, on “Power Cranes in 
Shops.” 

George H. Gibson has resigned his posi 
tion the 
Publishing Department,of Pittsburgh, Pa., 
Sturte- 


Gibson 


with Westinghouse Companies’ 
to accept a position with the B. F. 
Soston Mr 
member of the editorial 
Vews, of New 
York city, and is a graduate of the Engi 


vant Company, of 
was formerly a 


staff of the /ngineering 


neering School of the University of Michi 
gan 
E. H 


with the Kilbourne & 


Symington, M. E.. who has been 


Jacobs Manufactur 
ing Company, of Columbus, Ohio, for two 


vears in the capacity of assistant super- 


intendent and mechanical engineer, ts to 


go into the railway supply business with 
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H. Symington & Co., of 
Baltimore, Md. Mr. Symington was for 
merly assistant mechanic of the 
Sayre (Pa.) shops of the Lehigh Valley 


the firm of T. 
master 


Railroad 
J. W. Carrel, formerly of Hill, Clarke 
& Co., 


Boston, has resigned his positior 


with that company to accept the presi 
dency of the Draper Machine Tool Con 
pany, the well-known builders of engin 
lathes at Worcester, Mass., assuming his 
new duties February 1. Mr. Carrel 

well known in the machine-tool trade, 
having been connected with Hill, Clarke 


& Co. for the past five years and previous 
to that the Davis & Machin 
Tool Company, traveling for them out 


with Egan 


and afterwards 


York store 


Cincinnati 
their New 


manage! 





Obituary. 
Elmer E. Jennings, of the firm of Ort 
& Jennings, Portland, Me., died January 


18, forty-one years old 
W. 
foreman in the Singer 
Works, at Elizabethport, N J . 


old 


Lewis Williams, master mechanic of the 


Johnson Cary, for many years 


Sewing Machin 
died ] in 
ary 20, five 


Sixty years 


Gautier Steel Department of the Cambr 


later a 


[ron Company and mechanical e> 
at Johnstow: 
old. M 


farm at E 


pert of the company, died 
Pa., January 18, 
Williams 

Dorset, Vt 


seventy years 


was born on a 





Commercial Review. 
NEW Yor Kk Monday, Feb y a 


Now that January 


enabled to speak definitely of the busines 


1903 


has passed, we al 


it developed. At the opening of the month 


t 


the general impression was that on accom 


of the large number of orders which were 
withheld in December, 
of the 


month 


pending the clos 


old vear, it ought to be a bu 


On all sides, we are informed th 


expectations in this respect were realized 
\ short time ago we called attention 
the fact, that there was a tendency in som: 


quarters to recognize large orders as the 


sole indication of activity, and stated that 
this kind of reasoning should be discount 
ed. If any doubt existed on the subject. 
dispelled it, for th 


for 


January's business 


month was notable the many small 


orders that were placed These came in 
numbers, as to make the total 
the both 
\nother excellent 
the month’s trading was that the orders 


such goe rd 
large and 


feature of 


ly 
business for month 


profitable. 


were widely distributed, in fact more wide 


ly so than we have had occasion to note 


in some time, so that nearly everybody, 
if not everybody, has something to remem 
ber the month for. 


As regards the bearing the month's trade 


had on the outlook for business during 
the present year, we find opinion una: 
imous in the belief, that it justified the 


most optimistic view being taken. Many 
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firms in trying to get “fa line’ on their in many difficulties, some of which are’ used f c 
business prospects for this year, especially thought to border on the insurmountable nachin ppl rrent f g 
by way of comparison with last year, Whether or not this is so, we have been the machinery and furnishes light required 
turned to their order books for January unable to ascertain. At any rate, the chief \ g] hit » hor Owe 
1902. We know of at least a dozen firms thing desired in the trade. is a uniform |! 
who did this, and all of them found them scale of prices \t present, according t ( \ 
selves better off at the end of January, thi some reports we have heard, prices show 1 
vear, than they did for a similar period a wide divergence at times f N vit ! 
last year Each of the fi n questior Now at é ep e heard of 

ced that not only wer heir order producers of ry contemplating f ¢ 
numerically larger, but the margin of profit a mbinat vet we 
t represented conside vy greater een anvthing f tify e report é 
he feeling is that so long as this state taken seriously ' wing 87’ S 00’ 4 
1 fairs col nues here w ve no re The J \\ ( re ( ) \ . Pp ~ 
for indulging in pessimistic utterance delphia, shared largely ( ( i 
The fact is undeniable, that surface con machine tools given out by the An 
ditions at present point to a prosperous Locomotive & Machine Tool Company, of 
vear in the machinery industry hose Montreal, Canada, recently Phe 
he lookout for danger signals hay received by them aggregated nearly $70 
failed i discove! any, and if they have, Ooo, and nsisted I 1k 
he probabilities ire t] if they we the I every desct pD d I 1 tO x ¢ \ ( 

igin more to imaginary than real causes New York firms received me good 

Outside of some excellent business i ders also, the Niles-Ber Pond ( k 
electrical equipment, the foreign machinery pany alone getting me $130,000 wortl y AY 

ide for the month was without featur Pr ( nat f ( ) ( iN 
In the matter of machine tools it was bat ry comp ( \ 

¢ ft any esults nly 1 der he $200,000 tor 1 chine t l nd SSs.000 ft } 
ere il be aed \met re Ix \ | 
facturers apparently e determin The T. ¢ ) Mac ( ( 
vate me trad d not until PI ( | f 
tte » attractions f them, w the ting \ erg & ( f 
nvade foreign field \t preset he t \I & 
¢ e can be put dow1 Ss unnecessa Ma ( \ | \l W 
ispatches from Worcester, Ma White ¢ \ le . OM & ( 
g inced t Br p l ) 
eeting € prominet P fees : ~ , \! e en ( 
f vould be held the Fift 
I Hote | city ist Thursday, t t M “w F1 t ( i ( . x y 
Urp f forn P & Supply ¢ 
| lispatches also said ‘ v oft N \ Bro & Z 
gest producers | Linc f P : . ; 
, ference \\ I é 
\ bee I ) Ss 
ting s held \t ‘ ‘ \I f g Con ) 
d gathering I rac (; ! t ( ) 
a 1 d circle t ( Q I £ 
cl rti riy meant, some : 4 hip Star 
undou tedly ve represe ad ‘ v ‘ ( ( ( | 
f te f vere hel the ne nt f ( ( ( 
ugl I ‘ neeting Ww Stanley « ver passed G ) 
templated ne f W C. Whitne The p \\ G I 

On December 16, 1902, seventeen mat nk ) toc I : 
tact f emery whee met in Butfa pany $10,000,000 tice i | | ) ( f 
N. % im houg videly p Live g \\ t 

hed t the ide t forming mn it be d ‘ ! epor 
bination was the chief matter to whi made it appear, and the permanet nd |. W. ¢ 
they addressed themselves, several of the enlargement of the rl it Pittsfir rel, pre nal 

mnferrees entered a denial to the report ne f the det greed up 1 { 
saying that the only thing that thev had event t 
under consideration related t igreeing e N Manuf re f | { ( ¢ t 

pon a uniform schedule of prices It Company, of Madison, Wis.., | ust cor ret lath nd exti vy 72-inch horizor 
will also be remembered that attempts t pleted and now operating lant tall () t of their st | 
establish this did t minate it 1 for the g t f the p nd lig 
thing definite being done nd the matte ne curre ‘ t 
was put off for consideration next June re ore fe iL 200 t ( 1 t 

That the forming of a combination of North lirect necter 25 \ () 
emery-whee manutacturers meet vith horse-p ‘ Vilt ( engine 100 Feng f t SO ' 
the favor of many leading interests, we revolutions per minute nd a 50-kilowatt f f b t 

now to be a fact [It is equally true, how Northern dvnat direct connected to largest pped to Europe 
ever, that in well-informed quarters, th 75 horse-pows all engine at 290 revol ’ Ne of tT 
belief 1s that 1 projec tf the kind abound 101 ) ar rege gene T 
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to be shipped to Sydney, Australia, and 
now have an important order for the Ar- 
gentine Government, to be shipped to Bue 


Aires 


Che Roney 


nos 
Mechanical Stoker maintains 
aS an important factor in 
team-plant operation. A few 
irders compris¢ North Jersey Railway 
Jersey City, Hoboken & Pater 


Railway Company, twelve qua- 


its popularity 
recent stoker 
Company & 


on Street 


druplex stokers for plant extensions ag 
g 

Street Railway Company, twelve duplex 

and quadruplex stokers for 

power, B. & W. and Zell boilers; Indiana, 

Lebanon & Frankfort Railway, twelve du 


4,200 horse- 


plex stokers for 3,000 horse-power plant 
f Stirling boilers; Utah Light & 
Company, Salt Lake City, 
ers for a lighting plant containing 
Phoenix 


Power 
six duplex stok- 
1,250 


horse-power Heine boilers; [ron 


Company, six quadruplex stokers, for roll 


g mill plant, fifth order, 2,700 horse 
power extension, Heine boilers; Schlitz 
Bre ng Company, Milwaukee, four du 

( | for plant extension, 600 horse 
power horizontal return tubular boilers; 

1 tow! ()) C o1 idated Gas & 
ctric Company, third order, quadru 
tokers f central lighting, railway 


nd power plant, 1,050 horse-power B, & 


\ ler \merican Locomotive Works, 
5 en dy central power statior fifth 
der 700 ~horse-power -Hleine boiler 
adruplex stoker Carnegie Steel Com 
iny, xth order, 500 horse powell \ult 


man-Tavl for pumping 


land & 


Suburban Railway, plant extensions, qua 


ir horizontal boilers 


tation, duplex stokers; Rhode | 


stoke 1.050 horse power B. & 
\\ boilers 


Pennsylvania 


lruplex 
12,000 horse-power ultimate 
\ltoona, 


Railroad, Juniata 


hops, quadruplex stokers for Sederholm 
oiler Pressed Steel Car Company, Sey 
enth order, duplex stokers, Aultman-Tay 


lor horizontal boilers, 1,000 horse-power, 


new power plant; Hartford Carpet Cor 
poration, Thompsonville, Conn., new plant 
760 horse 

tal boilers 
Mechanical Stoker is a 


saver, and is applied to all types of boil 


\ultman-Taylor horizon 
The Ro 


fire l and labo 


powel 

quadruplex stokers 
ney 
classes of service It 


ers, for all power 


is sold by Westinghouse, Church, Kerr 
& Co., of New York, 


Pittsburgh and Detroit 


Chicago 


Boston. 


CHICAGO MACHINERY MARKET 


enough variety in the market 
7 


for machinists’ supplies and for the 


ment of shops to make the situation intet 
g and to relieve it of the dead level 
f uniformity The keynote 1s activity 


urgent, insistent activity, but there is a 


properly inter 


minor strain which, being 
preted, is not a discord Generally speak 


ing, the Western 
busy to 


machine shops are busy, 


the trade of the 


make 


brisk. Product of all kinds is 


oolmakers 


in good demand, but the demand 1s per 


haps better mannered, under less pressure, 
ago. Evervthing that is 


than a vear con 


AMERICAN MACHINIST 


sumed in the operations of the machine 
shop seems to have an excellent demand. 
There is a comparative inactivity in those 
products which are consumed in the con 
struction of new shops and additions 
belting, shafting, hangers and pul 


leys are often procurable in speedier time 


Thus, 


than has been the rule. And the manufac- 


turers thereof are a little inclined to view 


the situation as tending towards a slow 


ness of trade, a seeming of conditions 


which is more likely to result from a heav- 
ier production than from a check to the 
inquiry. This latter slowness is the minor 
note 

The main current moves on majestically 
business. In 


‘ 


towards an expansion of 


some directions there is marked activity 


It has developed within the past few days 
that 


the coal operations of the great bituminous 


there is to be a notable increase in 


producing States 


up suddenly for a 


Inquiries have sprung 


large quantity of ma 


ind supplies and of material con 


chinery 


sumed in the opening of new mining prop 


ertie Phe natural explanation the ex 
treme scarcity of steam fuel this winte1 
ind the attendant high prices, which are 
timulating the producers n heavier 
tonnages, and so they are preparing, Th 
full measure of this activity will perhap 


not be devel ped until a few davs after the 
close of the joint operators’ and 


mvention at Indianapolis 


The Whitman & Barnes Manufacturing 
Company note that they have every day 
inquiries for special tools. Someone is 


getting up a new boring machine, perhaps 
and wants special drills made, or perhaps 
the inquiry is for special reamers Sut so 
the 


work that 


busv has company been with their 


special business of this 


declined, 


regular 


kind has to be simply because 


there is not the time to take care of it 


Some of the jobbing machine shops say 


they are not quite so busy as they were a 


few months ago. This is usually because 


they have greatly increased their facilities 


and because they have a larger and more 


active competition. The larger shops are 


perhaps the busier, and those connected 


manufacturing plants are usually 


, 
with 
ctive up to the limit of production 


Quotations. 
York Monday, 


February 2 


NEW 


New York prices for Northern and 
Southern irons for the first half of 1903 
re as follows 

Northern 
No, 1 X $23 25 (@$24 75 
No y X > OO’ (@ 22 75 


Southern: 


No 1 Foundry 23 25 @ 23 50 
No. 2 Foundry 22 25 @ 22 50 
No. 3 Foundry 21 50 (a) 22 50 
No. 4 Foundry 20 50 @ 21 50 

Bar Iron—Base sizes—Refined brands, 
mill price on dock, 1.95¢. upward in car 
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load lots. Smaller quantities from store, 


2.15 @ 2.30c. 


Tool Steel—Base sizes—Good standard 
quality, 7c.; extra grades, 10c. and up- 
ward. 

Machinery Steel Base sizes — From 
store, 2.10 @ 2.25¢ 

Cold Rolled Steel Shafting—z2.90c. from 


store for base sizes 


Copper—Lake Superior ingot, 1254 @ 


1234c.; electrolytic, 12.60 @ 12.70c.; cast 
ing, 12% @ 12%c. 

Pig Tin—In 5- and 10-ton lots, f. 0. b 
New York, 2874 @ 29%c. 

Pig Lead—4.10 @ 4.12%c., in 50-ton 
lots 

Spelter—4.90 @ 5.00c 

Antimony—Cookson’s, 8! @ 8&7%c 
Hallett’s, 74% @ 7%c.; other brands, 6 
@ 7C 

Lard Oil—Prime City, 86 @ 8oc., a 
‘cording to brand and quantity, ranging 


from one barrel up to large lots 


Manufacturers. 


Wilde & Co., Hazletor 


are about to build a new plant 


Pa.. knitting 


Col. Ensor is pushing the 


at Mount Vernon, la 


project ota in 
ning factory 
rhe 


saqua, Pa 


Horse Suoe Company (ata 


addition 


Bryden 
is planning for an 


It is reported that the plant of the United 
Barium Company, Niagera Falls, N. \Y will 
be doubled 

Plans are about to be made for a plant for 


the National Emery Wheel Wor- 


cester, Mass 


Company at 


Camden, N. J., 


again as 


machin- 


possible 


& Sinclair, 
start up 
fire 


Smith 


will soon as 


ists, 
after the 
The D. S. & U 


Traction Company will build 


a machine shop, carpenter shop, ete., at 
Springfield, O. 

A new boiler and pump and pumping sta- 
tion is recommended by a committee, for 
Plymouth, Mass 


built to the plant of 
Mills Company, 


An addition is to be 
the Leicester & Continental 
Germantown, Pa 

The Lorain Steel 
Johnstown, Pa., are to be 
of some $500,000. 

The Columbia Heating 
Ill manufacturer of heaters, 
its plagt at Belvidere, III 


Works, at Moxham, near 
enlarged at a cost 


Chicago, 


improve 


Company, 
will 
The Tibby Bros. Glass Company, manufac 
bottles, 
Sharpsburg, Da 


turer of will increase the capacity of 


its plant at 

M. L. Himmel & C 
nitureg Baltimore, Md., are 
to their factory 


f 


», manufacturers of fur 


contemplating im 
provements 
Newark, N. J 
land 


Thomas E. Gleeson, Hast 


manufacturer of wire cloth, has bought 


addition to his factory 
Southern Car & 
Ala., is to 
Lenoir City, Tenn 


for an 
The 
Birmingham, 


Foundry Company, 


build an addition to 
its plant at 

The Giant 
luth, Minn., 
probably at Montreal or 

The P. Hohenadle, Jr 
ville, Wis., is 
lishing a canning plant at 


Company, Du 
Canada, 


lLlorseshoe 


Grip 
will build a factory in 
Ottawa 


Company, Janes 


negotiating in regard to estab 


Monroe 
Hogg Iron & Steel Company, 
Pittsburgh, seek a location out 
side of the city for a larger plant 


The George A 


proposes to 


A foundry is to be erected by the Guerber 
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manufacturer of rail 


Pa 


Engineering ¢ 
road switches, etc 

The Delmar Lumber 
Del., is contemplating the erection of a 
box factory at Havre de Md 

The Mantel 
manufacturer mantels, 
Md., 


‘ompany, 
Bethlehem, 
of Delmar, 


large 


Company, 


Grace, 
Broadbent & Davis 
of 
has bought a 


Company, 


wooden Baltimore, 


site for a factory 


rhe William Tod Company, founders, engi 
neers and machinists, Youngstown, O., pro 
pose to make extensive improvements 

The Royal Pearl Button Company, Mus 
catine, la., has begun preparations for the 


erection of a large pear! button factory. 
It is proposed to build a $300,000 steel 
isting plant at New Castle, Va The com 


pany is being organized McManus. 


by IP 


A million dollar beet sugar factory is pro 
posed to be built at Longmont, Colo., under 


the direction of the Havemeyer interests 


Phere is a report that the Mohawk Valley 
Steel & Wire Company has arranged to build 
t $6,000,000 steel plant at Brunswick, Ga 


It is proposed to build a 
to the 


Locomot 


machine shop ad 
lbunkirk, N. ¥ pli of the 


ive ¢ 


lition 
\inerican 


An 


ompany spring 


addition to the foundry of Walker & 





Iratt Manufacturing Company stoves, at 
Watertown, Mass., is to be built in the spring 
Geo. B. Breon, of Williamsport la who 
wns much timber land in Maryland, wi 
uild a sawn 100.000 daily apa 
ty 
Plans have been made , ir-story fa 
vy building fo the Na ni Projectile 
Vorks, Grand pids, M s ed cos 
SVOLO0O0 
Representatives I’ nix ¢ n © 
‘ompany, of Memphis Per ive | 
ased ground at Walnut Rides \ i 
tton seed oi mil 
rhe Collins Iron Works Mar il 
orough, New York = city have ight in 
(Jueens Borough a site for a plant fe hie 


anutacture of ornamental iron w 


Mr. Rumsey, of Binghamton, N. \¥ with 


| W. Rickenbrode and others. of Ripley, has 
ormed a company to manufacture the Rum 
sey improved gasoline engine at Ripley 








Miscellaneous Wants. 


Advertisements will be inserted under this 
head at 25 cents a line, each insertion Copy 
should be sent to reach us not later than Nat 


urday 
inswers 


rarded 


morning for the 
addressed to 


ensuing week’s issue 


our care will he for 


(;rant See 


the 


Gears upper corner, page 118 
indicator page 107 

free E.G. Smith, Columbia, l’a 
Wal.M.Wks.,Waltham,Mass 


Chik 


See Lowe test 


Caliper cat 
Punches & dies 


Stamping Dies Emmons Collins, ag 


l’atterns Cincinnati Pat. Wks., Cincin., O 

Dies and Diemaking, 100 pages $1.00, post 
paid. J. L. Lueas, Bridgeport, Conn 

Will buy or pay royalty for good patented 





chine or tool. Box US2 
Working drawings for specia 
M. Mayer, M. I Monadn 
Light and fine mach'y to order 
elec. work specialty. FE. O. ¢ 
Drafting 


Lng rg 


AMI Macu 
| machinery 


wk, Chicazo 





ye0 

models ! 
Newark, N. J 
solicited ‘ 


Sta. B, ¢ 


hase, 


leveland 
leveland, © 


design 
Box 71, 


and 
Agence Vv. 


rhose seeking capital for manufacturing 
purposes should read Corporatior idve! 
tisement, page 155 

Machinery wanted for sewing hooks and 
eves on cards Address Newey bros tirming 
ham, England 


Wanted—A partnel! 
now running profitably 
AMERICAN MACHINIS1 

Wanted 
dents and 


foundry business 
Address Box 500 


In a 


Competent managers, superinten 
foremen James Brady, Room J 
20th Floor, 220 Broadway, New York 

Machinists, send 5 cents in for blue 
print table of I S. S. steam and wate! 
pipe, giving tapping sizes Address E. 1 
Meyer, Allegheny, Pa 


stamps 


AMERICAN MACHINIST 


Wanted—Second-hand machine to knurl 
pins from 1% in. to 3 in. long in steel hinges 
after assembled: must be modern make. Box 
453, AMERICAN MACHINIST 

Wanted—-Heavy and light machine work 


also machinery to build on order; low rates 
quick service Krum Machine Works 10 
kissex st., Jersey City, N. . 

Wanted contributions 
power plant engineers for a 
steam engineers illustrated 
rechnical Publishing Co., Burns 


Short by practica 
publication of 
when possible 





troit, Mich 
James Brady, member A. 8S. M. E., consult 
ing engineer and appraiser Economy in 





manutac 
managers 
Room J, 


ure a specialty Furnish competent 
superintendents and foreman 
20th F 220 Broadway, N 





loor, 








Wanted A large contract to build medium 
or light automatic machinery we have the 
plant, the experience, the capital; cam cut 
ting a specialty we make the best adjust 
able reamers Ot. Mergenthaler Company 
Baltimore, Md 

Inventors and parties desiring to have pat 
ented articles manufactured please take 
notice An old-established New england 
concern, with large experience in manufactur 
ing and marketing specialties of different 
kinds, desires to obtain control of patented 
inventions of merit, and would either pu 
chase same itright or manufacture on oy 
alty All communications will be considered 
strictly confidential, and we reserve the right 
to reject anv or all inventions submitted 
Address P. ©. Box No. 316, Bridgeport, Cont 

For Sale. 

I Let laintield, N. J Brick 1 \ 
6.000 s ft fl t space 5O TH-D ) ‘ ind 
engine with cK nd tine shal s i i 
ele g I diate possessior _ 
Brunson, Box 7 I niield, N. J 

I chase manuta yy ! 
Madisor Wis LOOX TSO ‘ l I 
hop, 32x6S witl ne f ne 
gasoline powe nd 10x54, new lert 

pmen Ay To! s 
Hart-I’ ‘ ( ( Vv, low 
Wants. 

Nituatior and il J i<j ‘ / 7 ; 

rted under this head. Rate 25 cent ( 
for each insertion thout sia rords make a 
ine No advertisements under tico nes a 
cepted and no advertisements abbreviated 
The cash and copy should be sent to reach 
us not late) than Saturday morning for 
the ensuing weck’s issue insiers addressed 
to our care wi he forwarded ipplicants 
may specify names to hich their replies are 
not to be forwarded hut replies wi not he 
returned If not forwarded they wi not be 
stroyed without notice Original etters of 
recommendation oo other papers of alue 
should not be enclosed to unknoiwn corres 
pondents State mentioned indicates present 
address of advertiser 

Situations Wante 
tuat Wanted. 
CONNECTICUT 

Position as superintendent or general fo 
man in manufacturing plant, or as traveling 
representative by experienced man best f 


soo NIACTIINIS 


AMERICAN 


Stevetis 


Lox 


rences 


graduate 


omatic machin 
tools, dies, fix 


Mechanical enginee! 
a8 experienced 
ery, gas engines 


designer au 


automobiles 


tures, gages and methods of manufacture fort 
interchangeable work desires position “As 
superintendent mechanical engineer or chiet 
draftsman Address Box 517 AMI Maci 
MASSACH ! s 

Swede t, VE s Seve i years experience 
wants positior I hank draftsman pe 
manent preferred Box 510, Amy Macu 

Young mar edu ed 10) vears experience 
mechanica ds struetura engineering cl 
sires posi n ‘ mssistant enginee! 
hief draftsmat Box 512, Amer. Macu 

\ RY 

Stevens grad ‘ l ~ practica ex 
perience in steel shij ding, heay foundry 
and machine shop prac ee is pen for en 
gagement as superintendent A\ddres S 
builder care AMERI Maci I 

Mechanical engineer, 7 years’ experience as 
superintendent of manufacturing plant, is 
open for engagement up o date in shop 
management and with a cessful record as 


reference Box 526, AMERICAN MACHINIST 


‘EW YORK 

Machine designer, et wants position. Ad 
dress Box 63, AMERICAN MACHINIS1 

Wanted Position by experienced toolmaket 
Address Box 520, AMERICAN MACHINIS 


Mechanica 
perience 
M -chanica 


with 
Box 5 


enginee! severa yea 


21 AM 


draftsman with 


wishes position 

















wishes to change Al references Box 515 
AMERICAN MACHINIS1 

Position wanted by maker, experienced 
on screw 1 chines and press work refer 
ences Address Box 511. care AMER. Macnu 

Al 1 chani Wants pos m as foreman, fo 
ools, eXperimenta spe i machinery ind 
metal patterns 12 years’ expe nee Address 
A. G. ( care AM ICAN MACHIN 

(enera forematr responsible man 
da mechani with extensive experience in 
high-class 1 matic and iterchangeable 

hinery, wishes pos n Box ol4 Am. M 

\ rst-class me il draftsman, te I 
i educa I ana “\ sS vears sho] ind 
drawing eX ! desires pos ’ 
first-class re ‘ ‘ l oo2 W el 
brooklyn, N. \ 

Mechanics eng ‘ i xp need 
Siznher ol narine sta n and mining 

hinery ils eXperienced I gan ne 
work and handling of met s open for ar 
gagement Box 401 AMERICAN MACHI 

Superil ndet ‘ f engagement 
pert design nd ad SI ! ater exp 
ence witl y | ‘ ) plat 

\\ n 
" 

el j 1 
exp \ ‘ l 

1¢ \M M 

'y \ ’ 

‘ ne \ ict 
\\ \l i 

\ 
l ; M 

1) 

‘ | \ MIA 

‘ 

\ \! 

\I 
‘ iv j , 

xX] el 1 ! t i | 

ifting na d 
el s Lox l A) I M 

lane “ey j ‘ ! 

n rt ! long 

lish, (i nad Dear 1 ha \ ta 

know ledge I esel fir 
iss Am ! ! | " r Af " 

n furnis ve ne 
Amer in and l penal panic vith 
which he s beet nnected: 4 year ‘y 
ind 4 years mechanic: lrafting Box y 
\M ICA Mac 

1 m ISLA 

Are you in need of a genera nage 
superintendent ne W in in duce mod 
ern methods n i yp manufacturing smal 
or mediun sized 1 aving had 
ibout 10 vear experience in a large 1] 
date manuf turing n n at drawing 
designing, inspe ng, systemat ng, assisting 
! ding engines nd tL ntendent man 

ig men, ef s had me expert! 
ence in othe pia ! il graduate 38 
ears i 1 ried ‘ and industr 

rrespol ed Box of 1m. M 

Giermat 1 , y 0 ne 
‘ n I eYX nee | } 
nd un ! hit , , Rex 
ri \ \ MA 

Help Wanted. 

\W ad \ 

1 eT ‘ ‘ | mus , 
rt ad ! ! ! ind x 
perience ding thi n 
except I ’ f I il t 

ipable ' ne y expe ‘ 
nad i ey | I “ ‘ 
garded ! Add Liax 
$70, A MIA 

Genera vante d 
welgl ( ne pi i i 
hriving hn « a t 
per hel \dadre N 14 AM Ma 

Wanted Icxpe ! 1 die make ! ink 
ing and | ng dies » first is 
make } ema anal fix ire work S 
dik nke na Addre Z 
ing age x el Box SOT, A M 


M 


ox 


experience 





ILLINOIS 

Machinist wanted; foundry 
man capable of repairing and 
der machinery of all kinds, 
first-class, steady and competent 
secure a fine position Address, with 
tails of age, experience, ete., Box R: 
Lord & Thomas, Chicago. 


near Chicago; 
keeping in or 
motors, ete.; a 
man can 
full de 


239 care 


MICHLIGAN, 
Iwo or three bright, 
men with toolroom experience at 
and bench on jigs and general punch and die 
work teady position to the right parties 
Address Pool Room,” care Amer. Macu 


Wanted active young 


both lathe 


NEW JERSEY 

Wanted —Plirst-class machinists im city 
near Philadelphia: steady work and = good 
pay. The Reeves Engine Co., Trenton, N 

Wanted—A_ bright) young man, 
with and time keeping, for a 
engine concern Box 485, AMER. MACHINIS1 

Wanted —Lathe and planer hands for night 
work on heavy machine tool work; good 
wages to good men Apply to The Pond Ma 
chine Tool Company, Plainfield, N. J 

Wanted watch 
chinists, one for die work, one 
jigs, fixtures, et« age, experience 
wiges expected Watch 
Prenton, N 


familiar 
high-speed 


cost 


Two expert 
suUD-press 
state 
lrenton 


factory ma 
for 
and 


Company, 


NEW YORK 


Wanted 
state 


Pool maker 
experience 


brass steam spe 
Box 434, Am. M 
wanted to take molders’ 
state experience and 
AMER. MACHIIINIS1 
toolmaker: one 
engine 
opening ; 
12 


on 

eialties 

time 
sal 
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Whiton Mach. Co., ID New 
London, Conn 

Chucks, Scroll 

Whiton Mach. Co Db ke New 


London, Conn 


Chucks, Split 
Faneuil Watch 
Mass 
Ilardinge 


Tool Co., boston, 


(unicago, Il 


Bros., 


Clocks, Watchman’s 
Nanz & Co... New York 


Clutches, Friction 


Caldwell, Son & Co., Il. W Chi 
cago, Ill 
(oil Clutch Mfg. Co... New York 


Faneuil Watch Tool Co., Boston, | 
Mass . 

Jacobson Mach Mfg Co., Wat 
ren, Va 

Minster Mach. Co., Minster, O 

New Haven Mfg. Co., New Haven 
Conn. 

Oesterlein Mach. Co., Cincin., O 


Gottfried & Ilunter, 


New York 
Whitney Co 


l’atterson, 
Ltd 

Pratt & 
(‘onn 


Hlartford 


compressors, Air 

Blanchard Mach Co 
Mass 

(Chicago Pneumatic Tool Co 


eago, Ill 


Lhostor 


Chi 


Christensen, N \ Milwaukee 
Wis 

Gray-Blaisdell Co., Bradford, Pa 

Ilerron & Bury Mfg. Co., Erie, Pa 

Ingersoll-Sergeant Drill Co New 
York 

Jacobson Macu Mfg. Co War 
ren, Da 

Knell Air Brake Mfg. Co., Battle | 
Creek, Mich 

tand Drill Co., New York 


Connecting Rods 

American Mehry. & 
New York. 

Consulting Engineer 


Thompson, Hugh lL... 
Conn 


export Co., 


Waterbury, 


Coping Machines 
Long & Allistatter Co., 
Ohio. 


Ilamilton, 


Correspondence Schools 


Ne Schools, Correspondence 


Cost Keeping System 


Derby Desk Co., New York 
Industrial Time Keeping & Cost 
System, Bantam, Conn 


Counting and Printing Wheels 
Franklin Mfg. Co., Syracuse, N. Y 


Counters, Machinery 


Veeder Mfg. Co., Hartford, Conn. | 
| 

Countershafts 

uilders’ Iron Fdry., Provi., R. I 

Pratt & Whitney Co., Hartford, 
Conn 

Power «& Speed Reg Mfg Co., 
Kalamazoo, Mich 


Ind 


Reeves Pulley Co., Columbus, 
Wilmarth & Morman Co., 
Rapids, Mich 

Coupler, Hose 
Clark Co., W. J.. 


Couplings, Shaft 


Caldwell & Son Co., Il. W.. Chi 
cago, Ill 

(‘resson Co., Geo. V., Philadel... Pa 

Davis Mach. Co., W. P., Roches 
ter, N. Y 


Minster 
Patterson, 
Ltd, New 
Stuart, R. J.. 
Vandegrift 
ville, Ind 


Mech Co., Minster, O 
Gottfried & Hunter, 
York 

New Hamburg, N. Y 
Coupling Co... Evans 








Grand | 





Cranes 

brown 
City. 

Case Mfg. Co., Columbus, 0. 

Chambersburg Engr. Co., Cham 
bersburg, Pa. 

Cleveland Crane & Car Co., 
land, O 

Franklin Portable Crane «& 
Co., Frankiin, Pa. 

Maris Bros., Philadelphia, Pa. 

Niles-Bement-Pond Co., New York 

Northern Engineering Works, De 
troit, Mich. 

Obermayer Co., S., cincinnati, O 

Pawling & Harnischfeger, Milwau 
kee, "is. 

Sellers & Co., Wm., 


Hoisting Mach. Co., N. Y. 


Cleve 


Hoist 


Philadel., Pa 


Whiting Foundry Equipment Co., 
Harvey, Ill 

Crucibles 

Dixon Crucible Co., Jos.. Jersey 


City, . 
Obermayer Co., S., Cincinnati, © 


Cupolas, and Ladies, Foundry 
Byram & Co., Detroit, Mich 
Northern Engr. Works, Detroit, 
Mich 
Obermayer Co., S., 


. Cincinnati, © 
Paxson Co., J. W., 


Philadel., Pa 


Whiting Foundry Equip. Co., Hat 
vey, Ill 

Cutters, Milling 

Becker-Brainard Milling Mac! 
Co., Hyde Park, Mass 

jrown & Sharpe Mfg. Co., Provi 
dence, R. I 

Cleveland Twist Drill Co., Cleve 
land ‘) 

Gav & Ward, Athol, Mass 

Ingersoll Milling Mach. Co., Roel 
ford, Ill 

Morse Twist Drill & Mach. (¢ 
New Bedford Mass 

Rogers, John M Boat, Gage & 
Drill Works (sloneester City 
N. J 

Standard Tool Co., Cleveland, © 


Cutting-ofi Machines 
Miles & Co... New York 
Mfg. Co., Kdwards 


Bement, 
Bignall-Keelet 
ville, Ill 
Brown & Sharpe 

dence, R 
Brown & Zortman 
Pittsburg, Ta 


Mfg. Co., Provi 


Mehry Co 


Davis Mach. Co., W. P.. Roches 
ter, N 

Hlurlbut-Rogers Mach. (« South 
Sudbury, Mass 

Newton Mach. Tool Wks., Phila 
delphia, Pa 

Niles Tool Works Co.. New York 

Pond Mach. Tool Co... New York 

Cutting off Tools 

Armstrong Bros. Tool Co Chi 


eago, II 
Pratt & 
Conn 
Western 


Whitney Co Hartford, 


Mfg. Co., Springfield, O 


Diamond Tools 


Dickinson, Thos. I New York 
| Cyclometers 
Veeder Mfg. Co., Hartford, Conn 


Dies, Sheet Metal 


Bliss Co., Ek. W.. Brooklyn, N. ¥ 


Ilay-Budden Mfg. Co., Brooklyn, 
YY 

Perkins Mach. Co So. Boston, 
Mass 

Wold & Co., Torris, Chicago, II! 


Dies. Threading, Opening 


Errington, F. A., New York 

Geometric Drill Co., New Haven 
(Conn 

|} Jones & Lamson Mch. Co., Spring 
field, Vt 

Maine Machine Co., Philadel., Pa 


Modern Tool Co., Erie, Va 
Pratt & Whitney Co Hartford, 
(conn 


Dowel Pins 
Obermayer Co., S., 
Winkley Co., 


. Cincinnati, © 
Hartford, Conn 
Drawing Boards and Tables 
Alexander Mfg. Jo., J. G.. Gi 
Rapids, Mich 
Zacharias, Kk. M., 


and 
Brooklyn, N. Y 


Drawing Instruments 


Keuffel & Esser Co., New York 
Drilling Machines, Bench 
Barnes Co., W. F. & John, Rock 


ford, Ill 
Pratt & Whitney Co., 
(onn 


Hartford, 


| Baker Bros.. 


| Hill, 


| Cincinnati 


Drilling Machines, Boiler 
Baush Mch. Tool Co., Springfield, 


Mass. 
Bickford Drill & Tool Co., Cin- 
cinnati, O. 
Bement, Miles & Co., New York. 
Dallett & Co., Thos. H., Phila., Pa. 
Niles Tool Works Co., New York 
Pond Mach. Tool Co., New York. 
lrentice Bros Co.:. Worcester, 
Mass. 
Drilling Machines, Multiple Spindle 
Toledo, O 


Barnes Co., B. I Rockford, Ili 


Barnes Co., W. F. & John, Rock 
ford, Ill 

Barr. H. G., »orcester, Mass 
faush Mch. Tool Co., Springtield, 
Mass. 

Bement, Miles & Co., New York 

Bickford Drill & Tool Co., Cincin 


nati, O 
Brown & Zortman 
Pittsburg, Va 
Dallett & Co., Thos. H., Phila., Pa 


Mehry. €o 


Fenn-Sadler Meh. Co Hartford, 
Conn 

Garvin Mach. co., New York. 

Ilarrington, Son «& Co Kdwin 
Philadelphia, Pa 

McCabe, J. J., New York 


Marshall & Huschart Mehry. ¢ 
Chicago, Ill 

Newton Machine Poo Works 
Philadelphia, Va 

Niles Tool Works Co New York 

Prentice Bros. Co Wort 


-estel 


Mass 
Prentiss Tool & Supply Co., New 
York 
Woodward & Rogers Co Hat 
ford, Conn 
Drilling Machines, Pneumatic 
Chicago Pneumatic Tool Co., ¢ 
eago, Ill a 
Cleveland Pneu fool Co ( ve 


land, Ohio 
Phila. Pneumatic Tool Co., Phila 
delphia, l’a 
Q & € Co., Chicago, I 


Standard Ry IKquip. St 
Louis, Mo 

Drilling Machines, Portable 

Dallett & Co., Thos. H., Phila., Pa 

Hlisey Wolf Mech. Co., Cincin () 


Drilling Machines, Radial 


American Tool Wks. ¢ o., Cin fe) 

Baush Mech. Tool Co., Springtield 
Mass 

Bement, Miles & Co., New York 


Bickford Drill & ‘Tool Co 
cinnati, Ohio 
Cleveland Puneh & Shear Works 
Co., Cleveland, O 
Dreses Mach. Tool Co., Cincin., O 
Fosdick Mach. Tool Co., Cincim O 
Gang Co., Wm. E., Cincinnati. O 
Harrington, Son & Co., Edwin 
Philadelphia, Pa 
Clarke & Co., Boston, 
McCabe, J. J.. New York. 
Marshall & Huschart Mehry. ©o., 
Chicago, Ill. 
Mueller Mach. Tool Co., 
Niles Tool Works Co., New 
Pond Mach. Tool Co., New 


Mass 


Cinein., O 
York 
York 


Prentice Bros. Co., Worcester, 
Mass. 

Prentiss Tool & Supply C New 
York. . . 

Reade Mehry. Co., Cleveland, © 


Drilling Machines, Turret 
Niles Tool Works Co., New York 
Quint, A. D., Hartford, Com 


Drilling Machines, Upright 
American Tool Wks. Co., 
Baker Bros., Toledo, O 

farnes Co., B. F., Rockford, 1 


Cin ) 


Barnes Co., W. F. & John, Rock 
ford, Ill 

Barr, H. G., Worcester, Mass 

Bement, Miles & Co., New Yo 


Brown & Zortman Mehry Co 
Pittsburg, Pa 
Mach. Tool Co., Cin., O 


Davis Mach. Co., W. V’.. Roches 
ter, \ 

Dwight Slate Meh. Co., Hartford 
Conn 

Fosdick Mach. Tool Cinecin 


nati, O 


Gould & Newark, N. J 


Eberhardt, 


Harrington & Son Co., Edwin 
Philadelphia, Da 
Hill, Clarke & Co., Boston, Mass 


Freeport, I]! 
Cincinnati, O 
Tool Co., R K 


Hoefer Mfg. Co., 
Knecht Bros. Co., 
Le Blond Mach. 

Cincinnati, O 
McCabe, J. J., 


New York 
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Drilling Machines, Upright—Con:’¢ | Engines, Gas and Gasoline 


Marshall & 
Chicago, 

Murray Mfg. Co., 
ley, Ss ® N. y 

Niles Tool Works Co., New \ 


Huschart Mehry. Co 
Ill. . 


Richmond Val 


ork Hamilton Motor Wks., Hamilton, 
New Haven Mfg. Co., New Ilaven Ont., Canada 
Conn Mietz, August, New York 
Power & Speed = Regulato Mfg National Iingine Co., Rockford 
Co., Kalamazoo, Mich Ill 
Pratt & Whitney Co Ilartford New England Gas Engine ‘¢ 
Conn Boston, Mass 
Prentice Bros ‘ Worceste! New Era Iron Wks., Dayton, O 
Mass Olds Motor Wks., Lansing, Mich 
Prentiss Tos & Suppiy ¢ New Regal Gasoline Engine ¢ Col 
York water, Mich 
Reed Francis Worcest¢ Stover Engine Works, Freeport 
Mass | 1] 
Sibley & Ware, South Bend, Ind Struthers-Wells Co., Warren, Da 
Washburn Shops Worcestel < 7 
Mass Engraving [Machinery 
Woodward & Rogers Co Ila Field, Chas. Hl., Providence, KR. I 
ford, Conn | 
| Engine Stop 
Drills, Center Consolidated engine Stop Co 
Pratt & Whitney Co., Has i, | New York 
Conn . 
Slocomb Co., J. 1 Providen Pxhaust Fans 
R. I Amer. Blower Co., Dett Mic! 
5 Falo ‘orge Co tull 
Drills, Rail Buffa org iffa x. ¥ 
Bement, Miles & Co., New York. | Pans, Electric 
Niles Tool Works Co., New York General Electric Co., New York 
Northern Ele ig. Co Madison 


Drills, Ratchet 


Parker Co., Chas., Meriden, Ct 


Pratt & Whitney Co., Hartford, 
Conn. | 
| 
Dust Collectors } 
Allington & Curtis Mfg. Co., Sag 
inaw, Mich. 
Dynamos 
Akron Elec. Mfg. Co., Akron, © | 
Cc & C Electric Co., New York 
Christensen Engineering Co., Mil- | 
waukee, is. | 
Commercial Electric Co., Indian | 
apolls, Ind 
Crocker-Wheeler Electric ¢ Am 


pere, N J 


Eck Dynamo & Motor Co., B 
ville, N | 
General Elec. Co., New York 
Jantz & Leist Elec. Co., Cincin., O. | 
Mechanical Applian ‘ Mil- | 
waukee, Wis 
Milwaukee Elee. Co Milwaukee 
is | 
Northern Elee. Mfg. Co Madison, 
Wis | 
Robbins & Myers Co., Springfield, | 
Ohio | 
Sprague Elec. Co., New York 
Storey Motor & Electric Co., Har 


| 

rison, N. J. 

Triumph Elec. Co., Cincinnati, 

Western Electric Co., Chicago, Ill 

Westinghouse Electric & Mfg. Co., 
Pittsburgh, Pa. 


Electrical Supplies 


Akron Elec. Mfg. Co., Akron 


| 
Oo. | 


Commercial Electric Co., Indian 
apolis, Ind. 
General Elec. Co., New York 


Milwaukee Milwaukee, 


Wis 


Elec. 


Storey Motor & Electric Co., Har 
rison, N. J 

Triumph Electric Co., Cincin., O 

Western Electric Co., Chicago, Ill 

Westinghouse Ele« « Mfg. Co 


Pa. 

Electric Welding 

Standard Welding Co., ¢ 
Ohio 


Pittsburgh, 
‘leveland, 


Blevators 
Albro-Clem Elevator Co., 
delphia, Pa. 
Howard Iron Wks.. 
Morse, Williams & Co., 


| 
Phila | 


Buffalo, N. Y 
Phiia., Pa 
Emery Wheel,Dresser 


Dickenson, Thos. L., New York 


' 
Emery Wheels 
See Grinding Wheels. 
Enclosures, Tool-room 
Merritt & Co., Philadelphia, Pa 


Engines, Automobile 


Olds Motor Works, Lansing, Mich 


Engines, Steam 
Amer. Blower Co., 
suffalo Forge Co., 
Chandler & Taylor 
apolis, Ind. 

Frick Co., Waynesboro, Pa 
Rand Drill Co., New York. 
Warren 


Detroit, Mich. 
suffalo, N. Y 


Co., Indian- 





Pa 


Struthers-Wells Co., 


Columbus Mach. co., Columbus, O 


Cooper Mach. Co., Saltsburg, Pa 
Elyria Engine Co., Elyria, O 
Foos Gas Eng. Co., Springfield, O 


Wis 


Sprague Elec. Co., 


New York 


Western Electric Co., Chicago, I 

Westinghouse Elec & Mfg. Co., 
Pittsburgh, Da 

Feed Water Heater and Purifier 

Hlawley Down Draft Furnace Co 
Chicago, Ill 

Files, Letter 

Derby Desk Co., New York 

Piles and Rasps 

farnett Co., G. & IL, VP ’a 

Ilammachetr Schlemmer «& ¢ 
New York 

Nicholson File Co., Provi., R. I 

Patterson, Gottfried & Hunts 
New York 

Filing Machines 

Cochrane-Bly Mach. Co Roches 
ter, N. ¥ 

Kinsey-Burt Mfg. Co New York 


Fillers, Oil Can 
rhe Winkley ¢ 


Fittings, Steam 


Ilartford, ¢ 


| Crane Co., Chicago, | 

Crosby Steam Gage & Valve Co 
Boston, Mass 

Jenkins Bros., New York 

Lunkenheimer Co., Cincinnati, O 

Walworth Mfg. Co., Boston, Mass 

Flexible Shafts 

Chicago Flexible Shaft Co., Chi 
cago, Ill 

Stow Mfg. Co., binghamton, N. ¥ 

Forges 

Buffalo Forge Co., Buffalo, N. \ 

Patterson, Gottfried « Iiunte! 
Ltd., New York 

Forgings, Drop 

Billings & Spencer ¢ liartford 
Conn. 

Wyman & Gordon Worcester, 
Mass. 


Forgings, Hydraulic 


Wyman & Gordon, Worceste 
Mass. 
Forgings,|Steel 


Hay-Budden Mfg. Co bro 


Westmoreland Steel Co., 
burgh, Pa. 


Wyman & Gordon W ester 
Mass 

Foundry Furnishings 

Byram & Co., Detroit, Mich. 


Obermayer Co., S., Cincinnati, O 

Paxson Co., J. W., Philadel., Pa 

Whiting Foundry Equip. Co., Har 
vey l. 


Furnaces, Coal, Gas and Oil 


Am. Gas Furnace Co., N. Y. City 
Buffalo Forge Co., Buffalo, N. ¥ 
Chicago Flexible Shaft Co., Chi 


eago, Ill 
Hlawley Down 
Chicago, III. 
Jacobson Mach 
ren, Pa 
Obermayer Co., 8., 
Westmacott Co., J 


Draft Furnace Co., 


Mfg. Co., War 


Cincinnati, O 
M., Prov., R. I 





MACHINIST 


Furniture, Machine Shop 
New Britain Mach. Co., New Brit 
ain, Conn 


Gages, Recording 


Bristol Co., Waterbury, Conn 
Gages, Standard 
Brown & Sharpe Mfg. ¢ Prov 


dence, R 


Rogers, John M Boat, Gage &« 
Drill Works, Gloucestet ‘ \ 
a 

Sawyer Tool Mfg. Co., I 
Mass 

Slocomb Co., J. ‘I Prov > 

Starrett Co ] Ss Ath Mass 


Gages, Steam 
Crosby 


Steam G 
on, Mass 
Furnaces, (ias 


Am Furnace ( N. Y. City 
Westmacott Co... J. M roy Rn. I 


Gear Cutting Machinery 


Becker-Brainard Milling Mach 
Co., Hyde Park, Mass 

Bickford Drill & Tool Co., Cin., O 

Brown & Sharpe Mfg. Co., Provi 


dence, R. I 


lLbwight Slate Mach. Co.. Hartford 


(conn 
Fellows Gear Shaper Co., Spring 
tield, Vt 
Gleason Tool Co., Rochester, N. ¥ 
Gould & Eberhardt, Newark, N. J 
Harrington & Son Co kedwin, 


Philadelphia, Pa 


Newton Mech. Tool Wks., Phil., Pa 

Niles Tool Works Co., .wew York 

Walcott & Son, Geo. D., Jackson 
Mich 

Whiton Machine ¢ » § New 
London, Conn 

Gears, Cut 

Bilgram, Hugo, Philadelphia, Va 

Boston Gear Wks... Bosto M: 
srown & Sharpe Mfg. Co., DProvi 
dence .» & 

Fawcus Mac Co., I irgh, Pa 

b'¢ Ws Gear Shay ( Spring 
eld, Vt 

Gleason Tool Co., Rochester, N. ¥ 

Gould & Eberhardt, Newark, N. J 

Grant Gear Works, Boston, Mas 

Ilarrington, Son & Co hdwit 
Philadelphia, Va 

Horsburgh & Scott, Cleveland, © 

Knell Air Brake Mfg. Co., Batt 
Creek, Mich 

New Process Raw Hide ¢ Syra 
cuse, N. ¥ 

Nuttall Co., R. D., Pittsburgh, Pa 

Patterson, Gottfried & Hunter 


Ltd., 


New York 
Philade I 


phia Geat 


delphia l’a 

Simonds Mfg. Co., Pittsburgh, P 

Walcott & Son, Geo. D Jacksor 
Mich. 

Gears, Molded 

Caldwell & Son Co lt. W Ch 
cago, Il 

Farrel Fdry & Meh Co An 


Sonia, Conn 


Franklin Mfg. Co., Syracuse, N. Y 

Greenwald Co., I. & I Cincin.. O 

Gears, Rawhide 

Chicago Raw Hide © Chicag 
11! 

Faweus Mech. Co., Pittsburgh, Pa 

Hlorsburgh & Scott, Cleveland, O 

New Process Raw Hide Co., Syra 
cuse N 

Nuttall Co., R. D., Pitsburgh, la 

Gears, Worm 

Albro-Clem Elevator Co., P1 ve 
phia, Pa 

laweus Mach. Co., Pittsburgh, la 

Morse, Williams & Co., Phila., Pa 

Nuttall Co., R. D., Pittsburgh, Pa 

Simonds Mfg. Co., Pittsburgh, Pa 

Graphite 

Dixon Crucible Co., Jos Jersey 
City, N 

Lubriphite Co., Jersey city, N. J 

Obermayer Co., S., Cincinnati, O 

Grinders, Center 

Heald & Son, L. S., Barre, Mass 

Hisey-Wolf Mach. Co., Cincin., O 


Grinders, Disc 


Besly & Co., Chas. H., Chicagi 


Gorton Mach. Co., Geo., Racine 
Wis 
Iroquois Mach. Co., New York 


Ransom Mfg. Co., Oshkosh, Wis 





Grinders, Cock 


Winds M ( Wind \ 
Grinders, Cutter 
Adams ¢ 1) jlie lowa 
Automa Mac Co., Greet 
Mass 
I ke lk | Mi ng Ma 
Co., Hy | k. M 
| \ & S Mrz. l 
1 ‘ 8 
( ti M M ‘ 
‘) 
Gary M e New Y 
No I \\V ‘ \W 
Mas 
Pra & W ( I! 
Cont 
Rivett-D c 3 n. M 
Woodward & Rog t'o i! 
Grinders, Drill 
i ! Mla ( (ic Rta 
\W 
Ile i& Son, L. S., Barre, Ma 
St ad d ‘1 ( ‘ veland, © 
Washburt Sho Worcest 
Mass 
Wilma & Morman ¢ (iral 
Ra ] Mix 


Grinders, Tool 
Barne ( i. 1 Rockford, I 


sjarnes ¢ ww. & « John, Roch 
ford, Ill 
Barr, H. G Worceste Ma 
Brown & S Mire. ¢ l 
det RK. | 
Diamond Ma ( I \ Kk. 1 
Gis! Mach. ¢ Madison, Wis 
It lois M Co New \ ‘ 
Landis ‘I ( Wavy ¥ 
Modern ‘I ( Ir l 
Northampton Emery W ‘ ‘ 
La ] M S 
Ran M ( Os!) \\ 
Saf bet Wi! ( Ss 
| 1 ‘> 
W M ‘ Hla  « 
Grinding Machines 
B I & ¢ I) 4 
M 
Br ck S M ‘ l 
le It 
B | l l 
I) iM ( l I I 
Fa Si ‘ l I 
Good I’ ( G I 
M 
Gor! M ( ( KRacit 
VW 
(sree | Ji ‘ {, ‘ 
M 
Hi ( & Co., I n, Mas 
Hi \\ Mel ‘ (‘ir n ) 
Trog M ‘ N \ | 
Land I ’ ( Wavn I 
Mars & Il i! M ( 
‘ o, I 
Mex i App n ‘ M 
“ ker \ 
Nort imptor her \ ‘ ‘ 
Leed M 
N ton lime y ‘ \V 
t M 
Prentis | & Supp ( N 
\ 
Rat Mi Co Oshkos) \ 
Safety Emery Wheel Cc Spring 
| ] ‘> ) 
anit ( S ] gy, La 
itri ! W hie ‘ Wi ! 
Ma 
Was Ss WV 
M 
Webs & Perks 11 Co., Sprit 
t ! ‘> 
Wilmarth & Morman ¢ (rrand 
R ! Micl 
Woodward & Rogers ¢ Ila 
! i ‘ T 
Grinding Wheels 
Builders’ Iron bound: 
dence, R. I 
Carb i ( Niagara Fa 
N. \ 
Diamond M (" I = e 
Hampden ¢ \\ el ¢ I h 
wood, M 
Northamptor imery Whee ‘ 
Leeds, Mas 
Norton Emery Wheel Co., W 
ter Ma 
Safety Emery Wheel Co., Spring 
field, © 
Tanite Co., Stroudsburg, Pa 
Vitrified W nee Co Westfield 
Mass 
Grindstones 
Cleveland Stone Co., Cleveland, 0 
Lombard & Co toston, Mass 








Gun Barrel Machinery 

Bement, Miles & Co., New York 
Diamond Mach. Co., Provi., R. I. 
Niles ‘Tool Works Co., New York 
Pond Mach. tool Co., New York. 
Reed Co., F. E., Worcester, Mass 


Hack Saw Blades and Frames 

Diamond Saw & Stamping Wks., 
Buffalo, N. Y 

Goodell-Pratt Co., 
Mass 

Hammacher, Schlemmer «& Co., 
New York 

Patterson, Gottfried & Ilunter, 
Ltd., New York 

Resek Mech. Tool Co., Cleveland, O 

Starrett Co., L. S., Athol, Mass 

West Haven Mfg. Co., New Ilaven, 
(conn 


Greenfield, 


Hack Saws, Power 

Diamond Saw & Stamping Wks., 
Buffalo, N ‘ 

Hoefer Mfg. Co., 

Olmsted, L i. 
Heights, N. J 

West Haven Mfg. Co., New Haven, 
Conn 


Ireeport, [11 
Ilasbrouck 


Hammers, Drop 

Bement, Miles & Co., New York 

Billings & Spencer Co., Hartford, 
Conn 

Bliss Co., E. W., Brooklyn, N. Y. 

Iroquois Mach. Co., New York 

Merrill Bros., Brooklyn, N.Y 

Mossberg & Granville Mfg. Co., 
Providence, R 

Perkins Mach. Co., Boston, Mass. 

Williams, White & Co., Moline, Il] 


Hammers, Pneumatic 

Chicago Pneumatic Tool Co., Chi- 
cago, Ill 

Cleveland Pneumatie Tool Co., 
Cleveland, O 

Dallett & Co., Thos. H., Phila., Pa. 

Phila. Pneu. Tool Co., Philadel- 
phia, Pa 

Q. & C. Co., Chicago, II. 

Standard Ry Kquip. Co., St. 
Louis, Mo. 


Hammers, Power 
Seranton & Co., The, New Haven, 
Conn 


Hammers, Steam 

Bement, Miles & Co., New York. 

Bethlehem Fdry. & Mach. Co., So. 
Bethlehem, Pa. 

Chambersburg Engr. Co., Cham 
bersburg, L'a 

Cleveland Punch & Shear Wks 
Co., Cleveland, ©O 


Handles, Machine Tool 
Norwood Mach. & Mfg. Co., Cin 
cinnati, O. 


Heating and Ventilating Apparatus 
Amer. Blower Co., Detroit, Mich. 
Buffalo Forge Co., Buffalo, N. Y. 


Heating Machines, Automatic 
Am. Gas Furnace Co., New York. 


Hoisting and Conveying Machinery 

Brown Hoisting Mechry. Co., New 
York 

Caldwell & son Co., H. W., Chi 
cago, Ill 

Hunt Co., (. w., West New Brigh- 
ton, N. ¥ 

Link Belt Engineering Co., Phila 
delphia, Va 

Niles-Bement-Pond Co., 


Hoists, Electric 

C & C Electric Co., New York. 

Hunt Co., C. W., West New Brigh 
ton, N. ¥. 

Northern Engineering Works, De- 
troit, Mich 

Pawling & Harnischfeger, Mil- 
waukee, Wis 

Sprague Electric Co., New York. 


New York. 


Hoists, Hand 

Harrington, Son & Co., 
Philadelphia, Pa. 

Yale & Towne Mfg. Co., New 
York 

Hoists, Pneumatic 

Chicago Pneumatic Tool Co., Chi- 
cago, Ill 

Cleveland Pneumatic ‘Tool Co., 
Cleveland, O 

Knell Air Brake Mfg. Co., 
Creek, Mich. 

Northern Engineering Wks., De 
troit, Mich 

Rand Drill Co., New York. 


Edwin, 


Battle 


Index Cards 
Derby Desk Co., New York. 





indicators, Speed 
Starrett Co., 


Woodman 
Boston, 


ndicators, Steam 
Crosby Steam 


boston, 


Injectors 


Lunkenheimer Co., 


Rue Mfg 


Sellers & Co., 


Inspection and Tests 
"., Chicago, Ill 


Ilunt Co., 


Instruction Schools 
See Schools, Correspondence 


Insurance, Boiler 


Hartford 


Ins. Co., 


Jacks, Nydraulic 


sethlehem 


tjethlehem, 
Watson-Stillman 


Key Seaters 
taker Bros., 
fement, Miles 
Chattanooga 
nooga, ‘Tenn 
Davis Mach 
io 


ter, { 
Hill Tool 


Mitts & Merrill, 


Keys, Machine 
Standard Gauge 
Falls, Va. 
Whitney Mfg 
Lamps, Arc 
General Electric ’ 
Western Electric Co., 
Westinghouse 
Pittsburgh, 


Lathe Dogs 


Armstrong 


cago, Ill 
Sesly & C 


Ii] 


> 
Phila., Pa 


boiler 
Conn 


AMERICAN 


s Athol, Mass. 
Mfg. & Supply Co., R., 


& Valve Co., 


Cincinnati, O 


Insp. « 


& Meh. Co., So 


New York 


New York 
o., Chatta 


Roches 


Anderson, Ind 
Saginaw, Mich 


Co., Beaver 


Hartford, Ct. 


Y. City. 


Chicago, Il. 


Mfg. Co., 


Co., Chi 


Chicago, 


Hill Tool Co., Anderson, Ind. 


Le Count, 
Conn. 


Pratt & Whitney 


Conn. 


Tindel-Morris 


Lathes 

American 

Automatic 
Mass. 


Barnes Co., 
Barnes Co., 


ford, Ill 


tement, Miles & 
Blount & Co., J. 
Bradford Mach 
Bullard Mach. 

port, Conn. 
Davis Mach. 


ter, 


So. 


Norwalk, 


Hartford, 


Eddystone, Da. 


Co., Cin., O 


Greentield, 


Rockford, Ill 
John, Rock 


New York. 
G., Everett, Mass. 
ce. Ca, ©. 
Co., Bridge 


TP., Roches 


Diamond Machine Co., Prov., R. I 


Falkenau-Sinclair 
Fay & Scott, 

Flather & Co., 
Garvin Mach. 


Phila., Pa. 


Dexter, Me. 


N. BH. 
York. 


Greaves, Klusman Co., Cincin., O. 


Harrington, 
Philadelphia, 


Co., Edwin, 


Hendey Mach. ©o., Torrington, Ct. 
Hill, Clarke & Co., Boston, Mass. 


Le Blond Mach 
Cincinnati, 
Lodge & Shipley 
Cincinnati, O 
McCabe, J. J., 
Marshall & Huschart 

Chicago, Ill. 


Milwaukee 


waukee, Wis. 
New Haven 


Conn. 
Niles Tool 


Pond Mach 
Pratt & Whitney 


Conn. 
Prentice 
Mass. 


Prentiss Tool & Supply 


York 
Reed Co., 


Schumacher 


Ohio. 


Sebastian Lathe Co., 
Seneca Falls 
Falls, N. Y. 


Lo., R. K ’ 


Tool Co., 


York. 
Mehry. Co., 


Tool Co., Mil 
New Haven, 


New York. 
New York. 


Hartford, 
Worcester, 


Co., New 


Worcester, Mass 
Cincinnati, 


Cincin., O. 
Co., Seneca 


Shepard Lathe Co., Cincinnati, O 


Silk Mach. Tool Co., P. 


r.. as 


Tanite Co., Stroudsburg, Pa. 


Walcott & Son, 


Mich. 
Washburn 
Mass. 


L)., Jackson, 


Worcester, 
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Lathes, Automatic Screw-Threadin; 


Automatic Machine Co., Bridge 
port, Conn. 


Lathes, Bench 

Faneuil Watch Tool Co., 
Mass. 

Fenn-Sadler Mch. Co., 
Conn 

Hardinge Bros., Chicago, IIL. 

Loop-Lock Mach. Co., Waltham, 
Mass. 

Waltham Watch Tool Co., Spring 
tield, Mass. 


Boston, 


Hartford, 


Lathes, Boring 

Streit Mach. Co., A., Cincin., O. 

Lathes, Wood 

American Machinery Co., 
Rapids, Mich 

Letters, Pattern 

Butler, A. G., N. ¥. City 


Grand 


Levels 
Mass. Tool Co., Greentield, Mass 
Starrett Co., L. S8., Athol, Mass 


Lockers, Clothes 

Merritt & Co.; Philadelphia, Pa. 

Narragansett Mach. Co., Provi 
dence, R. 

Locomotives, Shop 

IIunt Co., C. W., West New Brigh 
ton, N # 

Lubricants 

Besly & Co., Chas. H., Chicago, Ill. 

Dixon Crucible Co., Jos., Jersey 
City, N. J. 

Lubriphite Co., Jersey City, N. J 


Lubricators 

Besly & Co., Chas. H., Chicago, II 
Bowen Mfg. Co., Auburn, N. Y. 
Crane Co., Chicago, III. 
Lubriphite Co., Jersey City, N. J 
Lunkenheimer Co., Cincinnati, O 


Lumber, Patternmakers’ 
Johnson Lumber Co., Milwaukee, 


Is. 


Machine Screws 

Atlantic Mach. Screw Co., Boston, 
Mass 

Worcester Mach. Screw Co., Wor 
cester, Mass. 


Machinery Builders, Special 

American Fdry. & Mach. Co., 
Hanover, Pa 

Atlas Foundry & Mch. Co., Belle 
ville, N. J. 

Blanchard Mach. Co., The, Bos 
ton, Mass 

Clark & Co., J. M., Rochester, 
a F 

Eclipse Mach. Co., Cleveland, O 

Fawcus Mch. Co., Pittsburgh, Pa. 

Hoefer Mfg. Co., Freeport, Ill 


Knell Air Brake Mfg. Co., Battle 


Creek, Mich. 
Murray Mfg. Co., Richmond Val 
i? we Ss 
National Tool & Stamping Co., 
Philadelphia, Pa. 

Power & Speed Reg. Mfg. Co., 
Kalamazoo, Mich. 
Pratt & Whitney Co., 

Conn. 
Simonds Mfg. Co., Pittsburgh, Pa. 
Turner Mach. Co., Danbury, Ct 
Williams Tool Co., Erie, Pa . 
Woodward & Rogers Co., Hart 
ford, Conn. 


Machinists’ Small Tools 
Besly & Co., Chas. H., Chicago, III. 


Hartford, 


Billings & Spencer Co., Hartford, 


Conn. 
Brown & Sharpe Mfg. Co., Provi 
dence, R. I 


Brown & Zortman Mehry. Co., 


Pittsburg, Pa. 
Cleveland Twist Drill Co., Cleve 
land, O. 


Hammacher, Schlemmer & Co., 


New York. 
Lowe, H. A., Waltham, Mass 
McCrosky & Huber, Cincinnati, O 
Mass. Tool Co., Greenfield, Mass 


Patterson, Gottfried & Hunter, 


Ltd.. New York. 
Sawyer Tool Mfg. Co., 
Mass. 
Slocomb Co., J. T., Provi., R. I 
Starrett Co., L. S., Athol, Mass 
Wyke & Co., J., E. Boston, Mass 


Machinists’ Supplies 


Patterson, Gottfried & Hunter, 


New York. 
Mandrels, Expanding 


Nicholson & Son, W. H., 
barre, Pa. 


Wilkes 








Fitchburg, 





Mandrels, Solid 


Cleveland Twist Drill Co., Cleve 


land, O 
Morse Twist Drill & Mach 
New Bedford, Mass 


Rogers, John M., foat, Gage 


Drill Works, Gloucester 
Standard Tool Co., Cleveland 


Measuring Machines 

Rogers, John M., 
Drill! Works, Glouceste! 
N. J. 


Micrometer Calipers 


Brown & Sharpe Mfg. Co., lro 


dence, R 


Sawyer Tool Mfg. Co., Fitchb 
Mass 

Slocomb Co., J r., Providence 
R. 

Starrett Co., L. S., Athol, Mass 

Syracuse Twist Drill Co., Syra 
cuse, N 


Milling Attachments 


The Adams Co., Dubuque, lowa 
Milling Mac 


secker-Brainard 
Co., Hyde Park, Mass 

Brown & Sharpe Mfg. Co., Pri 
dence, R. I 

Cincinnati Milling Mach. Co 
cinnati, O 


Kempsmith Mfg. Co., Milwaukee, 


Is 


Milling Machines, Bench 
Faneuil Watch Tool Co., 
Mass. 


Hill, Clarke & Co., Boston, Mass 
Waliuam, 


Loop-Lock Mach. Co., 
Mass 


Waltham Watch ‘Tool Co., Spring 


field, Mass 


Milling Machines, Horizontal 
Adams Co., Dubuque, Iowa. 
Beaman & Smith Co., Prov., R 
secker-Brainard 
Co., Hyde Park, Mass 


sement, Miles & Co., New York 


Brown & Zortman Mehry. 
Pittsburg, Pa 


Hendey Mach. Co., Torrington, Ct 
Ingersoll Mill. Mach. Co., Rock 


ford, Ill. 


Newton Mach. Tool Wks., Phila 


delphia, Pa. 


Niles Tool Works Co., New York 
Hartford, 


Pratt & Whitney Co., 
Conn 


Milling Machines, Plain 

American Tool Wks. Co., Cin., 

Becker-Brainard 
Co., Hyde Park, Mass 


tfement, Miles & Co., New York 
Brown & Sharpe Mfg. Co., Provi 
I 


dence, R. 

Brown & Zortman Mcehry 
Pittsburg, Pa 

Cincinnati Milling Mach. Co., 
cinnati, O. 

Garvin Mach. Co., New York. 


Hendey Mach. Co., Torrington, Ct 
Hill, Clarke & Co., Boston, Mass 
Kempsmith Mfg. Co., Milwaukee, 


Wis. 

Le Blond Mach. Tool Co., R 
Cincinnati, O. 

Marshall & Huschart Mechry 
Chicago, Ill. 

McCabe, J. J.. New York 


Owen Mach. Tool Co., Springtield, 


Ohio 
Prentiss Tool & Supply Co., 
York. 
Whitney Mfg. Co., 
Milling Machines, Universal 
American Tool Wks. Co., Cin., 
Becker-Brainard 
Co., Hyde Park, Mass. 


Hartford, 


Bement, Miles & Co., New York 
Brown & Sharpe Mfg. Co., Provi 
I 


dence, R. I. 

Brown & Zortman Mehry 
Pittsburg, Pa. 

Cincinnati Milling Mach. Co., 
cinnati, O. 

Garvin Mach. Co., New York. 


Hendey Mach. Co., Torrington, Ct 
Hill, Clarke & Co., Boston, Mass 
Kempsmith Mfg. Co., Milwaukee, 


is. 
Le Blond Mach. Tool Co., R. 
Cincinnati, O 
Marshall & Huschart Mcehry 
Chicago, Ill 
McCabe, J. J., New York. 


Niles Tool Works Co., New York 
Owen Mach. Tool Co., Springfield, 


Ohio. 
Prentiss Tool & Supply Co., 
York. 


Waltham Watch Tool Co., Spring 


field, Mass 








tjoat. Gage 


Boston, 


Milling Mach 


Milling Mach 


Milling Mach 
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Milling Machines, Portable 


Underwood & Co., H. B., Phila 
delphia, Va. 

Milling Machines, Vertical 
Secker-Brainard Milling Mach 
Co., Hyde Park, Mass. 

Zement, Miles & Co., New York 

Brown & Sharpe Mfg. Co., Provi 


dence, R 
Brown & saortman 
Pittsburg, Pa 
Garvin Mach. Co., 


Mechry. Co., 


New York 


Ingersoll Mul. Mach. Co., Rock 
ford, Ill. 
Newton Meh. Tool Works, Phila 


delphia, Va 


Niles Tool Warks Co., New York 

Owen Mach. Tool Co., Springtield, 
Ohio 

Pratt & Whitney Co., Hartford, 


(conn 
Quint, A. D., 


Milling Tools, Adjustable 


Hartford, Conn 


Geometric Drill Co., New Haven, 
Conn, 

Rogers, Boat, Gage & Drill W ks., 
John M., Gloucester City, N J 

Molding Machines 

The Adams Co., Dubuque, Iowa 


American Foundry & Mach. Co., 
Hanover, Pa 
Tabor Mfg. Co., 
Webster & Perks 

field, O 


Philadelphia, Pa. 
Tool Co., Spring 


Molds, Hammer and Vise Jaw 


Field, Chas. H., Providence, R. I. 

Motors, Electric 

Akron Elec. Mfg. Co.. Akron, O 

C & C Electric Co., New York 

Christensen Engr. Co., Milwaukee, 
Wis 


Commercial Electric Co., Indian 
apolis, Ind. 

Crocker-Wheeler Co., Ampere, N.J 

Eek Dynamo & Motor Wks., Belle 
ville, i | 

General kilectriec Co., New York 

Jantz & Leist Elec. Co., Cin., O 

Mechanical Appliance Co., Mil 
waukee, ‘is 

Milwaukee 
Wis. 

Northern Ele« 


lex Co., Milwaukee, 


Mfg. Co., Madison, 


is 
Robbins & Myers Co., Springfield, 
Ohio. 


Sprague Electric Co., New York 

Storey Motor & Electrie Co., Har- 
rison, N. J 

Stow Mfg. Co., Binghamton, N. Y. 


Triumph Elec. Co., Cincinnati, O 

Western Electric Co., Chicago, I 

Westinghouse Ele« & Mfg. Co., 
Pittsburgh, Pa. 


Nail Machinery, Wire 


National Machy. Co., Tiffin, O 


Name Plates 


Franklin Mfg. Co., N.¥ 


Syracuse, 


G. & P. Engraving Co., Boston, 
Mass. 

Murdock Parlor Grate Co sos 
ton, Mass 


Nut Tappers 
Bolt and Nut 


Oil Cups and Covers 
Bay State Stamping 
cester, Mass. 

Besly & Co., Chas. H., Chicago, III. 
Rowen Mfg. Co., Auburn, N. Y. 
Crane Co., Chicago, Ill 
Lunkenheimer Co., Cincinnati, O. 
Tucker, W. W. & C. F., Hartford, 


See Vachinery 


W orks, Wor- 


Conn 
The Winkley Co., Hartford, Conn. 
Oils 
Besly & Co., Chas. H., Chicago, Il. 


Houghton & Co., E. I Philadel- 


phia, Pa. 


Packing, Steam Joint 


Jenkins Bros., New York. 

N. Y. Belting & Packing Co., New 
York 

Peerless Rubber Mfg. Co New 
York. 

Paint 

Hook, F. E., Hudson, Mich 

Painting Machines 

Hook, F. E., Hudson, Mich 


Pans, Lathe 


Lyon Metallic Mfg. Co., Chicago, 


] 
New Britain Mech. Co., New Brit 


Conn. 


ain, 


AMERICAN 


Pans, Shop 


Kilbourne & 
lumbus, O 


Mfg. Co., Co 


Jacobs 


Lyon Metallic Mfg. C« Chicago 
Ill. 
Patents 


saldwin Davidson «& Wigh 


Washington, LD. ¢ 
Pattern Shop Machinery 
American Machinery Co., G1 


ind 


Rapids, Mich 
jaker Bros., Toledo, O 
Fay & Scott, Dexter, Me 
Field, Chas. H., Providence, R. I 


Greaves, Klusman & Co., Cin., O 

Machinery Exchange, Chicago, Il 

Marston & Co., J M Boston, 
Mass 

Prentiss Tool 
York 

Washburn 
Mass 


& Supply Co., Ne 


' ter 
orceste 


Shops, \W 
Patterns, Wood 
Hartford VPattern & Model Co 


Hartford, Conn 
Olmstead & Co., H. B., New Yor 





Patternmakers’ Lumber 

Johnson Lumb (o Milwa 
Wis 

Pencils 


Keuffel & Esser Ct New York 


Pinion Cutters 

Loop-Lo¢ k Mach Co., Ws 
Mass 

Pipe and Fittings 

Crane Co., Chicago, I1l 

Pipe Cutting and Threading 
Machines 

Bignall & Keeler Mfg. Co., Ed 
wardsville, Ill 


Curtis & Curtis Co., Bridgepo 


Conn 
Merrell Mfg. Co., Toledo, O 
Oster Mfg. Co., Cleveland, © 


Reed Mfg. Co., Erie, la 


Saunders’ Sons, D., Yonkers, N. \ 
Wells Bros. Co., Greentield, Mass 


Williams Tool Co., Erie, Da 

Pipe Fitters’ Tools 

Cleveland 
land, © 

Saunders’ Sons, D., Yonkers, N. ¥ 

Standard .00! Co., Cleveland, © 


Twist Drill Co., Cleve 


Planer, Jack 


Armstrong Bros. Tool Co., ¢ 
cago, Ill 

Planers 

American Tool Wks. Co., Cin., O 

Belmer Mach. Tool Co., Cin., O 

Bement, Miles & Co., New York 


setts Mach. Co., 

Cincinnati Planer 

Detrick & Harvey 
more, Md 

Flather Planer Co., Mark, Nasbua, 
N 


Wilmington, De 
Co., Cincin., © 
Mch C‘o., Balti 


Garvin Mach. Co., New York 

Gray Co., G. A., Cincinnati, O 

Harrington, Son & Co., Edwin 
Philadelphia, Pa 


Hendey Mach. Co., Torrington, Ct 


Hill, Clarke & Co., Boston, Mass 

McCabe, J. J., New York 

Niles Tool Works Co., New York 

New Haven Mfg. Co., New Haven 
Conn 

Pond Mach. Tool Co., New York 

Prentiss Tool & Supply Co., New 
York 


Sellers & Co., Wm., Vhila., Pa 

Whitcomb Mfg .. Worcestel! 
Mass 

Woodward «& 
Worcester, 


Powell Planer Co 


Mass 


Planers, Bench 


Bartlett, E. E., Boston, Mass 

Planers, Portable 

Morton Mfg Co Muskegon 
Heights, Mich 

Planers, Rotary 

Bement, Miles & Co., New York 

Cleveland Punch & Shear Works, 
Cleveland, O 

Newton Mach. Tool Wks., Phila 
delphia, Pa 

Pond Mach. 1001 Co., New York 


Presses, Hand 
Perkins Mach. Co., So 


Boston, 


Mass 
Presses, Hydraulic 
Watson-Stillman Co., New York 
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Presses, Power 

Automatic Mach. Co., Bridge 
fonn 

Bethlehem vrdry. & Mech. Co., S« 
Bethlehem, Pa 


Biiss Co., bk. W., Brooklyn, N. \ 





Brown & Zortman Mehry or 
Pittsburgh, Pa 
engi ( ( i 
al 
! . €. eae I 
I kenau-Sinclair ¢ lhila ! 
Mossberg « (isranville Mfg ( 


Providence, R. I 


Perkins Mach. Co., Boston, Mas 

Prentiss Tool & Supply ¢ N 
York 

Wold & Co lorris, ¢ cag | 

Profilers 

Garvin Mach. Co New York 

Pratt & Whitney Cs llart 
Conn 


Pulley Turning and Boring Machi: es 


Harrington, Son & Co kdwit 
Philadelphia, VP: 
New Haven Mfg. ¢ New Haver 


Conn 
Niles Tool Works Co New \ 


Streit Mach. Co \ Cir n ) 

Pulleys 

Caldwe & Son ¢ i \W ( 
cago I! 

Cresson Co., Geo. \ hila., Pa 

lioward Iron Wks., Buffalo, N. \ 

Minster Mch. Co Minster, O 

Patterson, Gottfried & Hunter 
New York 

Reeves Pullev Co... Columbus. Ind 

rhe Avlotite ¢ Cincinnati, © 

Pulleys, Friction Cone 

Evans Friction Cone Co Boston 
Mass 

Pulleys, Speed Changing 

Speed Changing Pulley ar 
Indianapolis, Ind 

Pumps, Hydraulic 

Watson-Stillman Co., New Yor 

Punches, Hydraulic 

fement, Miles & Co New Yorl 

Bethlehem Fdry. & Meh. ¢ Ss 


Bethlehem, Pa 
Watson-Stillman Co New Yorl 


Punches, Power 

Bliss Co., E W Brooklyn N \ 

Bremer Mach & ‘Too oO 
mazoo, Mich 

Buffalo Forge Co., Bunalo, N. ¥ 

Cincinnati VPuneh &«& 
Cincinnati. O 

Cleveland Punch &«& 
(o., Cleveland, © 


Hilles & Jones Co., Wilmin 
Del 

Long & Allstatter Co., Hami 1 
ohio 

Perkins Mach Co So Boston 


Mass 
Mehry. Co., Cleveland, O 
Williams, White & Co., Moline, I 


Rack Cutting Machines 

Fellows Gear Shaper Co., Spring 
field, Vt 

Le Blond Macu 
Cincinnati, ©O 

Reed Co., F. E 

Walcott & Son, 
Mich 

Racks, Cut 

Fellows Geat 
field, Vt 

Nuttall Co., R. D., Pittsburgh, Pa 

Simonds Mfg. Co., Pittsburgh, Pa 

Standard Gauge Steel Co., Beaver 
Falls, Pa 

Walcott & Son, Geo. D 
Mich 

Racks, Tool 

Lyon Metallic Mfg. Co Chicago 
Ill 

New Britain Mas 
ain, Conn 

Reamers 

Chadwick & Co., G. B Do 
mouth, N. Hi 

Cleveland twist 
land, O 

Clough, R 


rool Co R. Ww 


Worcester, 


Geo. D., Jacksor 


Shaper Co., Spring 


Jackson 


4 


Drill Co., Cle 


M., Tolland, Conn 


MeCrosky & Huber, Cincinnati, © 

Morse Twist Drill & Mach. Co 
New Bedford, Mass 

New Process Twist Drill ¢ 
Taunton, Mass 

Pratt & Whitney Co., Hartford 
(‘onn 


Rogers, John M., Boat, Gage «& 
1 Works. Gloucester City 


Iril 
N. J 


Reamers 
Standard ‘1 Co., eland, 0 
Wells Bros. ¢ (;reentield, M 
Reaming Stands 
Flather Plat ( Mark. N 
N. H 
Riveters, Hydraulic 
lk M & ¢ New \Y 
Watson-S n ¢ New \ 
Riveters, Pneumati« 
Bement, M s &k ( N \ 
‘ ve na ! 
‘ ] t?) 
I 1") I 
I’ | 
onw& ¢ ‘ ‘ 
Standard BR ( s 
I M 
Riveting Machines 
I M ( N ‘ 
I l & M ( 
S | I’a 
Cha y | ‘ ‘ 
‘ 1’ 
Lor & A ‘ | 
‘?) 
I M Ss I I 
M 
Roller and Ball Bearings 
Ame Kt 3 nye Co Ik 
Mias 
Aub l Lh ( \ I 
N. ¥ 
Ball Beari ( Ranta Cont 
| Rearing ¢ Vhilad l 
I Mi ‘ Bant Cor 
| \l ‘ New Y } 
M erg « (rans Ml ‘ 
I ler RK. I 
Rolling Mill Machinery 
Cleve nad Punch & SI Wk 
Co ('lewe nd. © 
I) Mach. I. ¢ Phila., Pa 
I! es «& ome ‘ WV iit 
1M 
I Ml ( New York 
\l rh « ‘ I ‘ Mi ‘ 
I Videme Rn. i 
I ® Wi ‘ Ila I 
Cont 


N. Beltis & Packing Co., Ne 


\ | 
Peer I Mi ( N 
Yor) 
Rules, Steel 
Ma Pow ‘ ntleld, M 
Sawver To «' litechburg, Ma 
S mh ¢ i | l’rovy = 4s 
Sf rrett Co l s Atho Ma 
safety Valves, Pop 
Crane Co Chicag I 
(Crosby Steam Gage & Valve ¢ 
Boston, Mass 
Lunkenheimer Co., Cincinnati, O 
Sand Mixing Machines 
Obermaver Co Ss (‘incinnat ‘) 
Sand Blast Apparatus 
Paxson Co.. J. W Philade Pa 


Sawing Machines, Metal 
Cleveland Punch & Shear We 


(o., Cleveiand, O 
Cochrane-Bly Mach Works, Re 
chester, N y 
Newton Mac! fool Works, Vl’) 


delIphia, Pa 

Pratt & Whitney Co 
Conn 
Reade 


Resek 


Hartford 


Mehrv. Co... Cleveland, O 
Mech. Tool Co... Cleveland, O 
Mfg. Co 


West Haven New Haven 
(onn 

Sawing Machines, Wood 

American Machinery Co Grand 
Rapids, Mich 
rston & Co., J. M Boston 
Mass 

Schools, Correspondence 

Amer. School of Corresponds 
Boston, Mas 

Consolidated Se] S N ‘ «it 

International Correspond. Scho 


Seranton, P 


Screw Machines, Automatic 
Brown & Sharpe Mfg. Co., I 
dence, R. I 
Cleveland Automat 
Cleveland, © 
lbreses Mach rool Co 
Marshall & Huschart 
Chicago, Ill 


Windsor Mach. Co 


Mach. ¢ 


(incin ‘ 


Mehry. ¢ 


Windsor Vt 
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Screw Machines, Hand 


Brown & Sharpe Mfg. Co., Provi 
dence, hk 

Cleveland Automatic Mach. Co., 
Cleveland, © 

Garvin Mach. Co., New York 

Jones & Lamson Mch. Co., Spring 
field, Vt 

Pearson Mach. Co., Chicago, Ill 

Pottel & Johnston Mach Co.; 
Pawtucket, RK. I 

Pratt & Whitney Co Ilartford, 
Conn 

Warner & Swasey Co., Cleveland, 
Ohio 


Windsor Mach. Co., Windsor, Vt 


Screw Machinery, Wood and Lag 
bros Toledo, Ohio 
(o., Asa S.. Hartford, ¢ 


sake 
Cook onn 


Screw Plates 


Besly & Co., Chas. H., Chicago, Il 


Carpenter Tap & Die Co., J. M., 
Pawtucket, R. I 

Card Mfg. Co., S. W, Mansfield, 
Mass 

Hart Mfg. Co., Cleveland, O. 

Morse Twist Drill & Mach. Co., 
New Bedford, Mass. 

Oster Mfg. Co., Cleveland, O. 

Wells Bros. Co., Greentield, Mass. 

Wiley & Russell Mfg. Co., Green 
field, Mass. 


Second Mand Machinery 


Baird Machy. Co., Pittsburg, Va 


towler & Co., Geo. H., Cleveland, 
Ohio. 

Carlin Mchry. & Supply Co., Al 
legheny, Va 

Dawson, John H., Chieago, Ill 

Fairbanks Co., Philadelphia, Va. 

Garvin Mch. Co., New York. 

Hill, Clarke « Co., Boston, Mass 

Marshall & Huschart Mehry. Co., 
Chicago, Ill. 

McCabe, J. J.. New York 

Niles-Bement-Pond Co., New York 

Pratt & Whitney Co., Hartford, 
Conn 

Prentiss Tool & Supply Co., New 
York. 

Toomey, Frank, Philadelphia, Va 

Wickes Hros., New York. 

Wormer Machy. Co., C. C., Detroit, 
Mich 

Separators, Oil 

Amer. Tool & Mach. Co., Boston, 
lass 


Springfield Separator Co Man 
chester, N. Hl 

Shapers 

American 
sement, 

Blount & 

Cincinnati 


lool Wks. Co., Cin., O. 
Miles & Co., New York. 
Co., J. G., Everett, Mass 
Shaper Co., Cincin., O 


Klather Planer Co., Mark, Nashua, 
a. R 

Garvin Mach. Co., New York 

Ilendey Mech. Co., Torrington, Ct 


(iould & Kberhardt, 
Hill, Clarke & Co., 
Kelly Co., R. A., Nenia, Ohio. 

Marshall & Husehart Mehry. Co., 


Newark, N. J. 
Boston, Mass 


Chicago, Ill. 

Morton Mfg Co Muskegon 
Hleights, Mich 

New Hlaven Mfg. Co., New Haven, 
Conn 

Niles Tool Works Co., New York 

Perkins Mach. Co., So. Boston, 
Mass 


Potter & Johnston Mach. Co., 


Pawtucket, R. I. 


Walcott & Son, Geo. D., Jackson, 
Mich. 

Shears, Power 

tSethlehem Fdry. & Mech. Co., So 
Bethlehem, ta. 

Bliss Co., EK. W., Brooklyn, NY. 

Bremer Mach. & Tool Co., Kala 


mazoo, Mich 
Buffalo Forge Co., Buffalo, N. Y. 
Cincinnati Punch «& Shear Co., 


Cincinnati, O 

Cleveland Punch & Shear Works, 
Cleveland, O 

Falkenau-Sinclair Co., Vhila., Pa. 

Hilles & Jones Co., Wilmington, 
Del 

Long & Allstatter Co., Hamilton, 
Ohio 

National Mehry. Co., Tiffin, O 

Perkins Mach. Co., So. Boston, 
Mass 

Reade Mehry. Co., Cleveland, O 


Williams, White & Co., Moline, III 


Shears, Rotary 

Bethlehem Foundry & Mach. Co 
So. Bethlehem, Pa. 

Detrick & Harvey Mach. Co., 
timore, Md. 

Perkins Mach. Co., 
Mass 


Bal 


So. Boston, 





Shelving, Shop 
New Britain 
ain, Conn. 
Slide Rests 
fartlett, E. E., 
Reed Co., F. E., 
Slotters 
Baker 


mach. Co., New Brit 


Mass 
Mass 


Boston, 
Worcester, 


Bros., Toledo, Ohio. 


Barr, H. G., Worcester, Mass. 

Bement, Miles & Co, New York. 

Betts Mach. Wks., Wilmington, 
Del 

Dill Mach. Co., T. C., Phila., Pa. 

Garvin Mach. Co., New York. 

New Hlaven Mfg. Co., New Haven, 


Conn. 


Newton Mach. Tool Wks., Phila 
delphia, Va. 
Niles Tool Works Co., New York 


Sockets and Sleeves 
New Process ‘Twist 
Taunton, Mass. 


Drill Co., 


Speed Limit System 

Consolidated Engine 
New York. 

Spike Machines 

National Machy. Co., 


Stop Co., 


Tiffin, O 
Springs 
Dunbar Bros., Bristol, Conn. 
Sprocket Chains 

See Driving Chains. 
Stampings, Sheet Steel 
Federal Cleveland, O. 


mfg. Co., 


Stamps, Steel 


The Chandler Co., Springfield, 
Mass 

Schwerdtle Stamp Co., Bridge- 
port, Conn. 


Steel, Machinery 

Boker & Co., Hermann, New York. 

Canton Cruc.vle Steel Co 
Ohio 

Patriarche & Bell, New York. 

Ward & Son, Edgar 'T., Boston, 
Mass. 

Steel, Sheet 

Federal Mfg. Co., 

Ward & Son, 
Mass 


Steel, Tool 

Roker & Co., Hermann, New York 

Canton Crucible Steel Co., Canton, 
Ohio 

Firth-Sterling Steel Co., 


Cleveland, O 
Kdgar T., 


soston, 


Demmler, 


Patriarche & Bell, New York 

Patterson, Gottfried & Hunter, 
Ltd., New York. 

Westmoreland Steel Co., Pitts 
burg, la. 

Straightener, Hydraulic 

Bement, Miles & Co., New York 

Watson-Stillman Co., New York 


Swaging Machines 


Excelsior Needle Co., Torrington, 


Conn. 


Iroquois Mach. Co., New York 

Mossberg & Granville Mfg. Co., 
Providence, R 

Switchboards 

Cc & C Electric Co, New York. 

Triumph Elee. Co., Cincinnati, O. 


Western Electric Co., 
Westinghouse Elec. 
Pittsburg, Pa. 


Tapping Machines and Attachments 

Raker Bros., Toledo, O. 

Tne Beaman & Smith Co., 
dence, I. 

Bickford Drill & Tool Co., Cin., O. 

Cincinnati Mach. Tool Co., Cin 
cinnati, O 

Errington, F. A., 


Chicago, Ill. 
«& Mfg. Co., 


Provi- 


MN. ¥. City. 


Fosdick Mach. Co., Cin., O. 

Garvin Mach. Co., New York. 

Geometric Drill Co., New Haven, 
Conn 

Modern Tool Co., Erie, Pa. 

Murray Mfg. Co., Richmond Val 
ley, S. °° N. { 

National Mechry. Co., Tiffin, O. 

Pratt & Whitney Co., Hartford, 


Conn 
Quint, A. D., Hartford, Conn. 
Webster & Perks Tool Co., Spring 
field, O. 


Woodward & Rogers Co., Hart- 
ford, Conn. 

Taps, Collapsing 

Geometric Drill Co., New Haven, 


Conn 





, Canton, | 


| Lyon 


| Link-Belt 





|} Pratt & 


Taps and Dies 


Besly & Co., Chas. H., Chicago, III. 


Card Mfg. Co., 8S. W., Mansfield, 
Mass 

Carpenter Tap & Die Co., J. M., 
Pawtucket, R 

Cleveland Twist Drill Co., Cleve 
land, O. 

Crane Co., Cuicago, Ill 

Geometric Drill Co., New Laven, 
Conn 

Ilammacher, Schlemmer & Co., 
New York 

Hardinge Bros., Chicago, Il. 

Hart Mfg. Co., Cleveland, O 

Morse Twist Drill & Mach. Co., 
New Bedford, Mass. 


National Mchry. Co., Tiffin, O 


Oster Mfg. Co., Cleveland, O. 

Patterson, Gottfried & Hunter, 
Ltd., New York. 

Pratt & Whitney Co., Hartford, 
Conn. 


Standard Tool Co., Cleveland, O. 
Webster & Perks Tool Co., Spring 
field, O. 
Wells Bros. Mass 


Co., Greenfield, 


Wiley & Russell Mfg. Co., Green 
field, Mass. 

Winter Bros. Co., Wrentham, 
Mass. 

Telephone System 

Clark Auto. ‘Telephone 


Switch 
Board Providence, R. I 
Thread Cutting Tools 

sesly & Co., Chas. H., Chicago, Ill 
Hart Mfg. Co., Cleveland, O. 
Oster Mfg. Co., Cleveland, O. 
Whitney Co., Hartford, 


Co., 


Conn. 
Rivett-Dock Co., 


Tool Holders 


Mass. 


soston, 


Armstrong Bros. Tool Co., Chi 
cago, _ 

Hill Tool Co., Anderson, Ind 

Hoggson & Pettis Mfg. Co., New 
Haven, Conn 


McCrosky & 
) Kk. Tool 

Conn. 
Western 


Huber, Cincinnati, O 
Holder Co., Shelton, 


Mfg. Co., 


Tools, Small 
Vachinists’ 


Springfield, O. 
Nee Small Tools 
Tote Boxes 

Metallic 


Mfg. Co., Chicago, 


Il. 


Transmission Machinery 


Caldwell & Son Co., H. W., Chi 
eago, Ill. 
Cresson & Co., Geo. V., Phila., Pa. 


Engineering Phila 
delphia, Va. 


Minster Mech 


Co., 


Co., Minster, O. 

Patterson, Gottfried & Hunter, 
Lid., New York 

Power & Speed 


‘Regulator Mfg. 


Co., Kalamazoo, Mich. 
Reeves Pulley Co., Columbus, Ind. 
Traps, Steam 
Houghton & Co., E. F., Philadel 


phia, Pa 

Trimmers, Wood 

Amer. Mchry. Co., Grand Rapids, 
Mich. 

Washburn Shops, Worcester, 
M1LaSS. 

Trolleys and Tramways 

Harrington, Son & Co., Edwin, 


Philadelphia, Pa. 
Hunt Co., C. W., West New Brigh 


tou, N. X. 

Link Belt Engineering Co., Phila 
delphia, Pa 

Maris Bros., Philadelphia, Pa 

Yale & Towne Mfg. Co., New 
York. 


Tubing, Steel 
Shelby Steel Tube Co., 


Pittsburgh, 


Turret Machines 


Amer. Tool & Mech. Co., Boston, 
Mass. 

Automatic Mach. Co., Greenfield, 
Mass. 

Bradford Mach. Tool Co., Cincin 
nati, O. 


Brown & Sharpe Mfg. Co., Provi- 
dence, R. 

Bullard Mach. Tool Co., 
port, Conn. 

Dreses Mach. Tool Co., Cincin., O 

Flather & Co., Nashua, N. H. 

Garvin Mach Co., New York 

Gisholt Mch. Co., Madison, Wis. 

Hill, Clarke & Co., Boston, Mass. 

Jones & Lamson Mch. Co., Spring 
field, Vt 


Bridge 








Turret Machines- 


Continued 


Le Blond Mach. Tool Co., R. K., 
Cincinnati, O. 

Lodge & Shipley Mach. Tool Co., 
Cincinnati, O. 

Milwaukee Mach. Tool Co., Mi 
waukee, Wis 

Niles Tool Works Co., New York 


Pearson Mach. Ch 


Potter & Johnston 
Pawtucket, R. 

Warner & Swasey Co., 
Ohio. 

Windsor Mach. Co., 


Turrets, Carriage 
Fay & Scott, Dexter, 
Twist Drills 
Cleveland 
land, O 
Hammacher, 
New York. 
Morse Twist 
sedford, 
New 
Taunton, 
Patterson, Gottfried 
Ltd., New York. 
Standard Tool Co., 


Universal Joints 


Baush Machine 
field, Mass. 


Cp. 


Twist Drill 
Schlemme 
Drill & M 

Mass 

Process Twist 

Mass. 


Cle 
Tool ¢ 
Valves 


See 
Vises, Drill 


Steam Fittings 


Graham Mfg. Co., Prov 
Jacobson Mach. Mfg. C 


Pa 
Vises, Metal Workers’ 
Hammacher, Schlemme 

New York. 
Howard Iron Wks., 
Jacobson Mach. Mfg. 

Pa. 

Parker Co., Chas., 
Reed Mtg Co., 
Walworth Mfg. 


Cr 


Meri 
Erie, Ps 
Co., 
Vises, Pipe 
Curtis & 
Conn 
Saunders’ Sons, D., 


Walworth Mfg. Co., 


Curtis Ce 


Vises, Planer and Shaper 

Cincinnati Planer Co., 

Hendey Mach. Co., 

Pratt & Whitney 
Conn. 

Vises, Wood Workers’ 

Gard, J. L., Denver, C« 


COxe 


Hammacher, Schlemme 
New York. 

Wyman & _ Gordon, 
Mass. 


Washer Machines 


National Machy. Co., Tiffin, 


Welding, Electric 


Standard Welding Co 
Ohio. 

Welding Machines 

Long & Allstatter Co 


Ohio 


Windsor 


& 


Boston, 


icago, Ill 


Mach Co 


Cleveland 


Vt 


Me 


Co., Cleve 
1 & Co 

Co., New 
Drill Co 
Hunter, 


-veland, O 


‘o., Spring 


3 
Warren 


ar 6h 6&LhCUCO 


Buffalo, N. ¥ 


»., Warren 


den, Conn 
i. 
Mass 


Bridgeport 


Yonkers, N. ¥ 


Soston, 


Mass 


Cincin., O 


Torrington, Ct 


Hartford 


r&@ Co., 


Worcester, 


Q). 


Cleveland, 


Hamilton, 


Whitewashing Machines 


Hook, F. E., 


Hudson, Mich 


Wire-Drawing Machinery 


Iroquois Mach. Co., 
Mossberg & 


Granville 
Providence, I 


R. 


New 


York 
Mfg ce.. 


Wire-Forming Machinery 


Automatic Mach 


Conn. 


Co., 


Bridgeport, 


Wire-Straightening Machinery 


Hoefer Mfg. Co., 


Freeport 4 


Ill. 


Wood Working Machinery 


American Machinery ¢ 
Rapids, Mich. 


Grand 


Worm Hobbing Machines 


Pratt & Whitney Co., 


Conn. 
Worm Milling Machines 
Cleveland Automatic 
Cleveland, O. 
Pratt & Whitney Co., 
Conn. 
Wrenches 
Coes Wrench Co., Worce 


Wrenches, Drop Forged 


Billings & Spencer Co., 


Conn 


Hartford, 


Mach. Co., 


Hartford, 


aster, Mass 


Hartford, 
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A Transmission Dynamometer. 


BY FRED §S 


form of transmission dynamometer 
lar in principle to the Webber Balance 


Dvnamometer but differently 














« ift nd may lye ef ‘ ' g 
required for any seri f tests. witl t 
disturbing in any \ pe n ot 
f | | 1 : | 

} machine being tested, « ( while 
I 1gdings are be neo ‘ ( ng ny 


intermittent 
The 


only be suitable for light loads such as 


machine as described below will 


would come within the capacity of the 
largest obtainable spring balance; if it 1s 
required to weigh heavict ids than 

could be done by 


auxiliary weight from some point of the 


arm, the horse-power carried by th 
weight forming a constant quantity (s 
long as the speed remains constant) to be 
idded to tl carried by the spring bal 
nce; or it might be done by attaching 
several spring balances side by sid¢ 
Referring to the illustratior 1 is the 
counter of ] T¢ shaft nd ( pu le \ 
ordinarily used for driving counter 
haft. G, H and K form rain of bev 
gears, K rotating freely) he m 


spoke Ss 


and / 
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I 1) 


If the speed is constar he ho power 
varies directly as the reading of t spring 


balance, In which Case a papel scale grad 


uated to read in horse-power can be pasted 
on the balance 

It 1 
to leave the machine on the 
before or after 


set 


very possible that it will be de ired 
shaft for 
taking read 


x 


some 
time either 


Ings ; 
and leave it as long as desired 


in that case up the screws 





The Use of a Surveying Instrument in Machine 
Shop Practice—l.* 

BY CHARLES C. TYLER. 

Many machine shops now have 

surface plates upon which large work is 


fli or 


laid out and various machining operations 
are performed by the use of portable ma- 
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dimensions the scales, squares, 


and straight-edges be 


large 


Ing 
} 


yCal-COMpasses 
come quite special, are expensive and re 
their manipula- 


Ten-foot 


quire the utmost care in 
| 


tion to 
squares and beam-compasses 


insure correct work 


steel span 
ning 25 feet are not easy tools to make or 
handle, and the fear that errors might be 
made in some large work, to be undertaken 
at East Pittsburgh, led the writer to the 


doing with these 


substituting 


consideration of away 


and others 


abnormal tools 
more easy to manipulate and of a kind to 
insure accurate results. 

The method decided upon has proved 
so reliable and satisfactory for nearly two 


years that a description of it may contain 
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drilling and milling machines, and that we 
are to construct a cast-iron ring of overt 
20 feet outside diameter, properly propo: 
tioned. This ring is to be made of six 
similar sections suitably cored and ribbed, 
and the only operations to be described 
are the accurate planing of the joints, cut- 
ting the keyways and drilling the holes for 
the clamping bolts. Mount one section 
upon planed cast-iron blocks about 2 feet 
thick and fasten securely to the floor plate, 
careful to equalize any warped sur 
The center 


upon the 


being 
the 


moved 


casting. 


about 


faces found in 
column is to 
floor plate until its exact position in rela 


tion to the section has been determined by 


be 


the use of the centering gage, and the col 
umn is then to be securely fastened to the 


(= a 


& 























SKETCH OF 5,000 K 


OUTLINI 


chine tools secured to the plate. The qual 


ity of the work produced is largely dete1 


mined by the accuracy of the laying ou 
the and 


1 1 
portable tools 


the correctness of 


the trueness of the surface plate 


For work having moderate dimensions, 


scales, squares, beam compasses and 
straight-edges can be purchased in_ the 
market sufficiently accurate, if used by 
t+ t) 


careful workmen, to meet the 
the work and set 


average re 
quirements in laying out 

*Presented at the New York meeting (December, 
1902) of the American Society of Mechanical Engineers 
and reprinted with additional illustrations furnished by 
the author 


ome suggestions of benefit to those using 
To 


17 


shall 


surtace floor plates and portable tools 
carry out the method referred to we 
require a dividing and leveling instrument 


f somewhat special construction; for 


mounting the dividing instrument, a center 


(with a taper hole whose axis 1s 


column 


exactly perpendicular to the base of thi 


a straight-edge, 


column), a center gage, 


several specially ruled targets, a 


gage and other small tools 
assume that we have a 


us 


portable vertical 


suitable 


and portable h 


aners 


surface 


surface 


floor plate, where it should remain until 


all the operations upon the section have 
been completed. (See Fig. 2.) 

Mount the dividing instrument upon the 
center column, and with the telescope de- 
the correct position for the zer 


divided 


each 


termine 


the circle, to insure 


the 


division of 
equalizing cut at int surface, 
and clamp the circle in this position. The 


next to a straight-edge or 


parallel to the floor plate in such a position 


move 1S secure 


that its front edge is in exact 


with what is to be one finished joint sur 
face. The location of the straight-edge is 
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letermined by the dividing instrument and _ By resting the edg f 1 target inst t f 
by the use of a special target which rests the surface and adjusting its centet nt 
upon the top of the straight-edge and has’ until it exactly cuts tl centr f t n ng | 


1 zero line exactly in alinement with a_ cross lines of the telescope when s¢ t ng 


shoulder which touches tl 
straight-edge (See Fig. 4.) Another surface and prove that it is or is not par ne t ; ! t traight-edg 
ee ised lel with what is to be the eee nee ee oink : 
straight-edge is then to be secured to the lel with what is to be the finished jou attached to ! | the « 


floor plate under the other joint of the face, If the surface be found correct, t] vertical locat ft vay determ 


‘tion, and its front edge must be set at finishing cut can be made at once: if the: by a surface gag If the keyway 


/ —d omy 
{ Center of Bort 


sec 


























. . f 
4 
/ t | 1) t f 
' 
| he¢ ( ¢ 
! 
. 
| | , 
| 
3 f ‘ 
} 
Plan T¢ pe t ‘ | ‘ n¢ 
( I nt er 
ntering Ga t the pp I 
= 
| be 1 f 
( ¢ ¢ t 
- ‘ 
( 
a té¢ l . | 
] e ] { a ‘ 
ce i 
Eleva 
f 
no } 
dimer Va 
I 2 ) TING CENTER OF BORI I OTTOM ( 
act] | ; +1 ae } ™ 
exactly 60 degrees from the first straig 
+; is Bote es 1 , 
edge; its position being determined by the 
Ne ; z 
dividing instrument and the special target 


used in the previous cas¢ Phe accuracy a \ 


of the location of both straight-edges be unsit 
ing demonstrated by proof surveys, wi 


ire ready for planing the joint surfaces | 





g 
Pla ng f iré ] 1 t Surfa § 
I tl t planing operation 1 
se portable vertical slotter or plane: 
having the front edge of its bas« | 
parallel with the horizontal travel of tl P 
tool slide. Secure the portab tte 


upon the floor plate with the front edg 


of its base exactly parallel to the f: 

















portable s r straight-edg 
; ! g g 
in the sam« and proceed with the 
roughing cuts at this end. In order 


the workman while roughing may not cut 


beyond what should be the finished 


s 
f 


surface, it is advisable t 





line on the rim section at each t. b 

the setting of the tool for its fin ng cut 

S more easily and accurately made by the ! 

use of escope f e dividing 
than by any other plan yet tried 
etting for the fin fir f ns 
t t 1 nought ad S ( ( ] ( t { 
the s f tl t « f g eyed after t g a lig 

mucl ler matter t first app f t f e t 

Let suppose the las t has left tw f ( é be de mine t 

hundredtl nch stock t ye removed l ‘ t é t 

that we ve a target w enter ( u t .eyway 
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ie base of the 


determined by with a straight-e 


pe ndicular to the 












































note the position of the line as determined 


near and far position will indi 
» found, it is best to 
strument has been properly leveled, there he machine by planing or scraping, 
will be no variation in the reading 
of a portable horizontal drill 


tion can be made in the portable tool itself 


he spindle in it 


under the base spindle, and survey 


the parallelism ferent horizontal positions 
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travel of the spindle slide c in be determined 
by locking the spindle in one position and 
moving the slide up and down, the same 
as for testing the slotter. Other portable 
machines can be tested by similar means, 
and the result of the tests can be depended 
upon if the instrument is accurately made 
and the errors in the subdivisions of the 
circle are known. 

Practical Application of the Method 

The method described has been practi 
cally applied to some of the mechanical 
operations incident to the manufacture of 
the cight 5,000-kilowatt, alternating cur- 
rent, engine type, three-phase generators 
huilt for the Manhattan Railway Company 
by the Westinghouse Electric & Manutac 
turing Company. The approximate di 
mensions of some of the principal pieces 
of one of these generators are shown in 
Fig. 1. The extreme hight from the bot- 
tom of the bed to the top of the yoke is 42 
feet, and the greatest horizontal distance 
over all is 44 feet The bed plate, 43 feet 
long, has two parts, securely keyed and 
bolted together, each 21 feet 6 inches long 
by 10 feet 3 inches wide by 2 feet thick 
The stationary element, or armature, has 
six principal sections—two lower,two m:d- 
dle and two upper—all securely keyed and 
bolted togethe r; the bore being 34 fect, ap 
proximately. The revolving element, or 
field, consists of many pieces, the principal 
ones being the cast-steel hub, the two web 
plates of six pieces each and the four ring 
sections. The diameter of this element is 
27 feet 8 inches over rim sections, and 32 
feet over all. The total weight of the sta 
tionary and revolving elements of this ma 
chine (without the shaft) exceeds 1,000,000 
pounds, or 500 tons. After the preliminary 
design of these machines had been deter 
mined upon, it was apparent that the build 
g cranes and machine tool 


_ 


ings, travel 


equipment then im service at East Pitts 
burgh were inadequate for the work. A 
new building was therefore erected, and 
electric traveling cranes were provided, 
having ample capacity and mounted on 
runways of sufficient hight to give the 
crane bridge the necessary clearance overt 
the top of the generators. It was also ap 


y studying th 


1 


parent, after carefull 
that some of the machining operations 


] ion 
eC Gesigni, 


could best be performed by the use of port 
able machine tools, while for others sta 
tionary machine tools would do the work 
more advantageously. For the operations 
to be pe rformed by portable t ols, and for 
the erection of the machines, a surface 
floor plate was considered a necessity, and 
the one provided is 48 feet wide by 17' 
feet long; weight, about 2,000,000 pounds 
This floor plate consists of 132 cast-iro1 


sections, each 8 feet square, of box sec 


tion heavily ribbed, keyed and bolted to 
gether—provision being made for the re 
moval of any broken sectfon, should such 
a mishap occur. The plate, well grouted, 
rests upon transverse brick piers, 12 feet 
deep, built upon a solid bed of concrete, 
about 3 feet 6 inches thick. The brick 











February 12, 1903. AMERICAN MACHINIST 229 


piers are 4 feet apart, center to center, tied the floor plate with portable horizontal urements to insure plenty of stock for 
together at suitable distances by brick drilling machines finishing—t being particularly necessary 
arches, and the space between the piers is Bottom Sections for the slot lugs located in the bore. The 
filled in to within 5 feet of the under side The bottom sections were the most diff- center column was mounted on the 


of the cast-iron plates. The filling between cult to machine, and a more detailed de- plate and its position determined by the 


the piers is covered by a layer of concrete, scription of some of the operations on ntering gage, hown in Fig. 2, mo 


¢ r ; ' tir ’ 


having enough pitch to properly drain into these pieces will make it unnecessary to. or less proot ¢ being necessary to 

















a longitudinal tunnel at one side of the outline so fully the operations on the other insure its exact location, after wl t 
was ely ‘ to the plat The 
perpendicular t e tac t the t 
‘ gs was deter d by s« g lines upon 
' he top rt ¢ rf t ‘ lho \ th thre 
t , 
: center gag ep D ecley 1 mh \ 
’ wering t te gag res r support 
similar lit \ cribed on the bottom 
surfaces of t g scale measur 
ments vb Y ( en iwh to prove 
( ng It the bott mm ct “ 
ol te ‘ ylate The d ling 
t vas nted up t 
( ni \ cy ( ind hh 
he ‘ rtace \ ! 
¢. Oo y t or \ e thet j 
i cx i ’ 
G ? ¢ c t ¢NK ( V nerne 
' 
di { ‘ f 
the ‘ 
\ ] ‘ } 
| 
FIG. 5 USING THE CENTERIN GAGES 
plate. There are numerous rows of drilled ecto! By referring to Fig roug ( \ | 
and reamed holes for stop lugs, and tee noticed that the lower or perpendiculat y tl ment and an ad t 
slots extend the whole length of the floor joint is at right angles to, and the upp ble 1 t] ting 
plate, with numerous cored holes at the joint has a portion parallel to, the bottom = w: t nut for the final 


bottom of the slots to permit the chips to 





fall through into the transverse tunnels 
The longitudinal tunnel has numerous 
trap doors through which the chips can be 
taken out, and by a suitable sewer connec 
tion it is possible to thoroughly clean, 
wash and drain this tunnel whenever 
necessary. The principal portable ma 
chine tools used were vertical slotters or 
planers having a stroke of 8 feet, a small 
horizontal adjustment of the tool slide, a 
transverse tool travel of 4 feet—the col- 
umn having a horizontal adjustment of 4 
feet; horizontal drilling machines having a 
vertical adjustment of 8 feet, the column 
a horizontal adjustment of 4 feet, with 
spindle travel of 4 feet: vertical slot mill- 





ing machines, radial drills, and small ver 


tical slotters. The principal stationary ma 
chine tools were a 14-foot planer, 8-foot 


7 


open-side planer, radial drills with 10-foot 


arm, 16- to 24-foot and 16- to 36-foot ex 





tension vertical boring and turning mills, 
28-foot vertical boring and turning mill, biG. 6. LOCATING FINISH LINI 
122-inch engine lathe, a special floor-boring 
machine carrying portable heads, and sev r base—the remander of the upp t of 
eral smaller machines being definite g from. the we f to 
THE STATIONARY ELEMENT joint The rough casting w mou | ( t d 
Bed Plates n the floor plate, resting on cast-iron f the angle tem) how! Fie. 3 and 
The bottom and top of bed pl ites were blocks, tl bottom being set ipproximate ly lig 7 n 
planed on the 14-foot planer; the joint sur- perpendi r to the plate, as showr gag t t I 
face and keyway on the open-side planer, Fig. 2 he proper location of the section | wit ngle templet, TT nt bolt 
and the joint bolt holes were drilled on nvolved the making of numerous n hol re 1 by the portabl rills 
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shown in Fig. &, the position of the bolt 
holes being determined by the use of drill 
jigs located by keys and by a center line 
Che drill jigs were made reversible fot 
drilling holes in the faces of the corre 
sponding joint surfaces of the connection 
section After completing the operations 
upon the joint surfaces, the lower sections 
were finished upon the bottom on a station 
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had 


some 3 feet or more in diam- 


‘t that 


1 7 
and a pulley 


we 


eter had to be made in halves and put on 


the shaft. To make sure that no mistake 
would be made, I went down myself to 
make a gage of that shaft. I took a %- 
inch steel rod bent to span the shaft, and 
made of this an outside gage with great 
care. Now this was not what I wanted, 








SETTING TH 


“ary planer, as shown in Fig. 9. The next 
operation was the drilling of the bolt holes 
and the drilling and tapping of the adjust 
ing screw holes in the bottom of the sec 
tion under radial drills, as in Fig. 10. 
Middle and Upper Sections. 

The operations upon the joint surfaces 
of the middle and 
laid out and finished in substantially the 
same manner as were those on the lower 


upper sections were 


section, some of them being shown in Figs. 
3. 4, 11 and 12. 





Engineering Reminiscences—V. 
[Copyright 1902.) 
BY CHAS. T. PORTER, 

In looking backward over this forming 
period, I see that the secret of my success 
with the stone-dressing machine and the 
governor, and afterwards with the engine 
was thoroughness. I never left anything 
to be done by anybody else. I saw myself 
that everything to the minutest detail was 
as nearly perfect as it could be made, and 
made the most complete provision I knew 


of 


for securing perfect results. I was 
never afraid of dirtying my hands. In 
fact, that was generally about the first 
thing I did—often before I knew it. 

Sometimes, however, I wished that I 
had left something to somebody else. For 


first governor I sold was to 


Mr. William Moller for his sugar refinery 


example, the 


on Vandam street, The engine to be 
regulated was an old-fashioned beam en- 
gine. The governor was to be set on a 


I 


SLOTTING MACHINE, 
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happened to my gage, and when we went 
to install the governor we found the pulley 
had been bored %4 inch too small. We 
had to work hard all night, and got 


through only just in time for the engine 


to start at its usual hour in the morning. 
If I had sent a man who knew his busi 
ness to make this gage I should have 


yf trouble, but I should not 


avoided a lot 
have learned anything 
} 


ads 


meth« 


be 


A description of some of the 


and tools employed by me may inter 
esting: 

First, turning back to the stone-dressing 
machine, the bar of steel which was to be 
tool-holders had 


it 


made into six separate 
to have eighteen sockets mortised in 
These were I inch square. I had made the 
tools 


their proper position 


with square shanks so as to insure 
These mortises must 
be absolutely in line and of equal dept! 
These objects were accomplished as fol 
A cast-iron angle bar with planed 
bolted first the table of 


the drilling machine, and for drilling the 


lows: 


surfaces was on 


holes the bar of steel was kept in contact 


with this angle bar. A uniform depth was 


insured by employing a bottoming drill 
with a collar formed on the shank. The 
drilling was finished when this collar 
rubbed on the steel bar 

I had this work done by Mr. Joseph 


Banks, whose shop was in a large building 
at the corner of Second avenue and Twen 


ty-second street. Mr. A. S. Cameron, the 

















FIG. 8. DRILLING 
but I did not know it. I wanted an inside 
gage, representing the diameter of the 
shaft, and what I did make was useful 


only to compare the two 
I returned highly satisfied with my work, 


leaving the real gage to be made in the 
shop, where it could not be compared 
with the shaft. What might reasonably 


have been expected to happen did happen. 


In some unaccountable way something 


THE BOLT HOLES. 

inventor and manufacturer of the cele 
brated Cameron steam pumps, was then 
an apprentice in that shop. Mr. Banks 


was an excellent mechanic, and I was 


greatly indebted to him for the accuracy 
of the work that I procured. He devised 
the 
bottom of these sockets, in which the chips 


an expanding drill to cut a groove at 


from the slotting tool made in 


squaring 


the holes would come off. The finishing 
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slotting tool I designed myself. I had by to you, my old schoolmast« | te 
observed in all slotting machines that came 1 warm place in my heart for you. You rou ged channe 
under my observation at that time that ne my fi ( ns in mechanics. Your d quite 
the tool would spring off a little fe wa \ were not ( { ‘ fer 
commencement of the cut, so that ( mu fa figure the world. B ed « er heat 
square angle was never obtained. | you were fait Lm ilways did y givi 
a slotting tool to cut on opposite sides. work and did it well 1 grad g tw \ t 
The cutting edges were each about '¢ inch In preparing for the establishment t e \ ‘ pri \r easing twist 
long and the corners rounded. The bar 
for the tool-holders had to be set on th _ 
table of the slotting machine three times 
It was set in contact with the same angle 
bar which was bolted on this table paralle 
with its transverse feed. This énishing 
tool being once set, the upper and lower 
faces of all the sockets were thus readily 
finished in perfect line and with square 
edges. The tool being then turned at right 
angles to its first position, for hich pur 
pose its shank had been planed square, 
finished the sides of the sockets. Thes 
were identical in every respect and any 
tool could go anywhere 
The springs behind the hammers were 
prepared with great care They were of 
the form shown in the cut of the marin 
governor seen in the next article I had 
large bars of spring steel reduced on a tilt 
hammer to a section 3g inch square. These 
were coiled with only '4 inch space be 
tween the coils, so that in case a spring 
broke within the hammer it could not get 
out of place. These springs were excep 
tionally durable. We took off the back 
crossbar occasionally—perhaps once a 
month—to examine for broken springs, and : 0 
sometimes we found one, which was re FIG. 10. DRILLING THE BASI 
bt vay The drill was 
d in vise { ly the projectit 
d of ( mount of twi 
9 A d to be 
r ‘ t ( 1 iber 1 
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FIG. 9. PLANING THE BASI , 
placed with a new one because we assumed the governor manutactur 1 visited the ' \fter 1876 the firm of 
that it was fatigued, but the hammers works of Geo. S. Lincoln & Co., in Hart Smith & Covent ntroduced them in 
worked just as well with broken springs ford, and saw twist drills in-use They Englan 
as they did with whole ones. The springs, attracted my attention an°* [ in wired about \t that time 1 t everything 
having considerable initial compression, them, and was told that they made them hine shops w done in the old-fashioned 
did not become loose emselves. They kindly took me into the \ racy pended y on 
ae a ee made for 1 ' ‘ f [he t work 


With these two details I bid a final good smith shop and hac 








eft much to be done by the fitter. Inter 


hangeability was unknown, even in screw 


For example, when nuts were 


threads 
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tions were much aggravated in the 
of bevel gears. 

I met these difficulties in this way. 











FIG. I! DRILLING 
removed from a cylinder head, pains had 
always to be taken that each nut was 


replaced on its own bolt, as no two were 


exactly of a size. This condition devel 
oped a class of very skillful all-round 
workmen; but my _ earliest observation 


showed me that in manufacturing it was 


that so far as possible the per 


I adopt 


work there 


Iniportant 
sonal factor should be eliminated 
mechanical 
that 


ed the rule that in 


was only one way to insure anything 
and that was 


be 


should always be done right, 


to make it impossible that it should 
done wrong. Tor example, in my gov 
ernor gears their true running required 


that the bore should be absolutely correct, 


had 


Chey were held 
. . 


both in position and in direction. | 


seen many ge: bored 


irs 


in the jaws of a chuck, and trued by mark 


ing their projecting side when running 


with a piece of chalk. It was evident that 


ibsolute truth could hardly ever be reached 


in this way, and the approximation to it 
depended wholly on the skill and pains of 
the workman Besides, much time was 
lost in setting each wheel These objec 


FOR 





THE JOINT BOLTS 


February 12, 1903 


I made a separate chuck for each 
the of 


case gears 
of 


were turned to fit the top and inner ends 


these six wheels, faces which 
In 
of the teeth, the same surfaces to which 
I had seen the chalk applied. When the 
castings were received from the foundry 
the first operation on them was to bed 
them to their chucks, which were covered 
for this 
to 


with a thin coating of red lead 
The careful 
remove only projecting imperfections with 


purpose. workman was 


out touching the true surfaces of the teeth 
After this, the gears being held firmly to 


their chucks’ by means of a yoke, were 


bored rapidly and always with absolute 
truth. their 


tically noiseless 


Result : running was prac 


Echoes from the Oil Country. 
BORING CYLINDERS BY HAND 
“We 


to repair the water pump that sets down 


have an order from the refinery 


It will have to have a bush 
We 


1ave a boring bar to rig up so that we can 


by the river. 
ing put in the water cylinder will 
bore the cylinder by hand. Plan out what 


you will need for it and take a couple of 


the boys up with you. I will get out a 
casting for the liner to be used to bush 
the cylinder and have it ready by the time 


you have your part of the job done.” 


As this was addressed to me I started 


to look up what I would need to do my 


part ot the job rhe cylinde r to be bored 


ong in the part to which 


was about 5 feet 


the liner was to be fitted. The original 
diameter of the bore had been 1O inches 
We intended to bore it out to Ir inches 


and put in a liner an inch thick. I found 


an old shaft, 7 feet long, that I turned up 


to 3 inches. Two glands bored to fit it 
and turned up on the outside made very 


good bearings, and two pieces of flat iron, 





8 inches wide, 2 feet long and an inch 


thick, were just what was needed to carry 


the bearings. These pieces were faced on 

















FIG. 12, FACING ONE END AND LAYING OUT THE OTHER END 
standardizing my governors, I found it one side and a hole was bored in the cen- 
necessary to make eight sizes, but man- ter of each for the gland. The pieces 
aged to use only three different pairs of were faced around the hole on the other 
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side far enough to give the glands true care in setting, and the bar was in the the length of the fi n the small end 
bearings. A flange did very well for a_ center of the cylinder, ready for business. That gave a true spot in each end at 
cutter head after it had been bored to the It was only intended to give the liner a the center was large enough to allow 
size of the shaft and a set-serew put in; bearing on the ends, so the center of the piece the s of the small end to pa 
a shallow groove served to keep the tool cylinder did not need to be any particular through it freely \ piece of wire fitted 
from moving, while a couple of studs and _ size or shape, so that it did not interfere to each end made a nice gage to turn the 
a strap kept it in the groove with the liner going into place This liner 1 \ little observation of hi 
For a feed, all that was needed was a made the job much more simpk The everything around a water pump rust 
piece of flat iron with a tapped hole in it first work was to get the extra iron out ip set at rest any fears that at first bot! 


and a piece of round iron about a foot and at first we tried with both boys at the ered me about having that liner a 2g 


long, threaded to fit; one end of this piece crank at once; then we tried with one boy” enough fit. I saw that nature would tak 














was squared to receive an old valve han ata time. This meant work half the time care of anv reasonable fit. even if our old 
dle, while the other end was ground to a_ and rest half the time, and was much the lathe didn’t turn or bore exactly straight 
point to go into the center of the shaft. quickest way The boys both said it was’ or round. and. after reboring a cylind 
One end of the bar was turned down and also much easier for them, so we worked that was more than half an inch larget 
a gear 18 inches in diameter fitted on. it that way all through the job the center than it was at the ends. I w 
Enough room was left on each side of The hardest part of the job was getting pot afraid of anv fault finding with ( 
the gear for a piece of flat iron. A pinion a smooth cut when we came to finish. The inside of the 
4 inches in diameter worked with the bar was inclined to spring if the cut was While the liner w being turned to tl 
gear. The pieces of iron had holes bored not just right, while the feed had to be es I se down I g the re ft 
in them the size of the holes in the gear regulated by the movements of the boys, pump into shape for running. The pump 
S ed \ f the river, and 
V« WOVE { di I 
I ( Some t 
Wi Lin t 
I ( fitteen p ( 
2 Ve Lite 
nd t ' 
4 vay Wi 
( f 
1 by 
f 
{ t Wwe 
1 \ v 
ng for the gine 
"i dg » Jumping lop 
t thing n 
\ t \ remained to b 
‘ va ih 
pper; perhaps it wa 
KIG FOR BORING CYLINDERS BY HAND ; d nmed the valve ) tha 
\ d t | en ¢ { ind dre ed 
ind pinion, and the same distance apart and not by whistling some nice, soothing UP; perhaps 1 ree river dog \ rive 
that their centers would be when they tune, such as could be used when a ma dog wasn't d i stone; the rivet 
were in proper mesh. The spindle for the chine was doing the pulling dog ! nd ever ne of them tl 
pinion was long enough to allow of on \s the board that held the feed works is put out of t makes one | t 
end being squared to receive a crank, had to be moved along every few inches 0 1 ; ©, & was Oo 
while a couple of pins held the flat pieces of cut, we went down nearly to size b fore ha t el 
in place \ piece of flat iron riveted to moving along The bar was not long I . out nee 
cach flat piece near the outer end served enough to bore entirely through with ; , : throug 
as a support to hold the pinion the right resetting the cutter-head, but finally the ¢ ECUOn | nd that w hardet 
listance from the floor to allow of easy stock was worried out Before starting ! 
working. Now, all that was needed was the finishing cut I went over the setting eather Cuj med to give very § 
a couple of pieces of wood that could be of the bar very carefully, to make sure satisfaction naet mdition 
clamped to the bar with a couple of bolts, it was in the center of the cylinder 1 me eng 1s ; 
as a drag to keep the bar from feeding roughing out the cylinder, one end—th« etween them instead of UN-FINg, DEI 
too fast, and a piece of board to fasten the end that went toward the steam cylinder ing it not so hable 1 t ylinder wh« 
feed to. It was safe enough to risk getting had been left a little smaller than the rest = the 
the board and some nails at the refinery of the bor This small end was finished Wi d tl ne yy drilling throug 
It did not take long to get the cylinder first and was left small the cylinde nd liner and screwing 
unbolted from the bed and the bar run The head was then slipped t thie ne nd 
through, the head slipped on, and the flat end of the bar and that end was bored I 
pieces bolted across the end \ little for a length of about 5 inches, which w Befor e wel through witl 
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word came that the water works had mer, chisel, file and scraper to make a pas- job hand, and if hung on a nail at th 


e side 
vlinder to bor When we got there sable job of it. The ends were made a_ of the shop will keep for years. It is as 
we found a steam cylinder 24 inches in little larger than the center, to allow for easy to read as some handwriting and not 


diameter waiting for us. They did not wear. The job was good enough, so that much harder to make.’’—Ed.] 





want a cut run entirely through the cylin- it took the knock out, and the next time 
t wanted the ends straightened I looked in the cylinder it looked nice The New Shops of the Armour Institute of 
Technology. 





BY G. F. GEBHARDT. 

What is probably the finest, most mod 
ernly equipped and hygienic shop build 
ing in the educational field has just been 
completed at the Armour Institute ot 
Technology, Chicago, Ill. No expense was 
spared to make it representative of mod 
ern practice, educationally and comme: 
cially. In point of sanitary arrangements 
heating, ventilation and lighting it is 
probably without a peer. The building 
proper, shown in Fig. 1, is four stories in 
hight, built of pressed brick and stone to 





ay ie conform with the architecture of the main 
building, of saw-tooth roof construction, 
and fireproof throughout. Each floor has 
a different shop of 3,600 square feet of 
‘lear floor space, besides lecture rooms, 
tool, wash and locker rooms. Thefirst floor 
is devoted to the forge shop, the second to- 
the machine shop, the third to the pattern 
shop, the fourth to the foundry and the 
basement to storerooms and the heating 
and ventilating apparatus. This disposi 
tion of the various floors is unusual, but 
in conformity with good practice. The 
forge shop is on the first floor, in order 
that the massive foundations of the steam 
and power hammers may be built up from 





FIG. I. MACHINERY HALL OF THE ARMOUR INSTITUTE OF TECHNOLOGY. the ground and be independent of the rest 


up. The center was in very fair shape, 
but there was shoulder enough at the ends 
to make a very bad knock, and all they 
wanted us to do was to make it straight, 
that was all 

And that cylinder was as smooth as 
glass, and that surface was put on by rub 





bing, with oil and steam as lubricants, and 
we had a 3-inch bar to use in a 24-inch 
bore. Well, there's no use saying a thing 
can't be done unless you've tried it, espe 





cially if you're young; but after I had a 
flange about 18 inches in diameter rigged 
up for a cutter-head | made up my mind 
to bore the end next to the crosshead first ; 
they always opened the other end to set 
out the packing, or take out the head, and 
that was the end that would show.  Per- 
haps we could learn something while we 
wete doing the first end 

I wish I could tell you that we made 
a fine job of it—one fit to be sent to the 
St. Louis Exposition—but we didn’t. That 
tool jumped and chattered ; it dug in where 
it wasn’t wanted to, and refused to cut 








where it was wanted to Besides that, the 

cylinder was not round, neither was it NORTHWEST CORNER OF FORGE SHOP 

worn central with the original bore. The 

bore was so large that it was hard work enough. The engineer thought he had a_ of the building, and also that the exhaust 

for the boys to Sure the bar. To make fine job, and it was better than it had been. er, blower and piping for the down-draft 

that part of it worse, they had to turn W. Osporne. forges may be in the basement. The 

very slowly to keep down to a speed that {Mr. Osborne sends us a sketch, here foundry is placed on the top floor to re 

the tool would stand. reproduced, of the boring rig. He says duce the hight of the cupola stack, and t 
It took quite a lot of work with ham- of it: “It does very well as a hint to a secure the advantage of the superb light- 
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ing from the saw-tooth root f 
molding. The chief feature of design t 
which great value is attached is p 


vision of each shop with a lecture 


equipped especially for the naturs t] 
work to be done. TI the forge sl 
cture room is equipped witl \ 
draft forge; the ichine shop, wit 
engine lathe and a bench tool grinder 
the pattern shop, with a 5-foot pattern 
naker’s lathe and a patternmaker’s bench 
the foundry, with a bench and the usua 
flasks and equipment The gene plan 
to p ( cut f exercise 
the shop by a lecture f e instruc 
I 1\ g he necessa I t n as 
» materia ind methods, anc is tara 
desirable, de istrating a | r all of 
the work t done Che repeated indi 
dual insti on under other methods is 


rooms | 


anded metal type, 





ch and erected in double tiers, 124 
ers 4% ear fl I The sh | i heated 
th forced dr automatically regulate: 
thermostats, while the ivatories are 
ited with stean Phe ntake chan 


uld such a 


The 


led, sh 


esirable 


pre 


general lighting throughout the 
by enclosed arc lamps, augmented by in 


candescent drop lights at each machine 





electric freight elevator runs 


\ 4-ton 
from the basement to the charging tloor 
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( ( g ¢ > 
demonst } m is equipp 
ng n 
I equipme! f the forge shop, Fig 
cludes thirty down-draft forges 
d torge 200-pound steam hammet 
wer hamme a coke turnace, a 20 
press and a 16-inch double eme 





I 


IG. 4. MACHINE 











FIG. 3. 3X 
of the foundry and is accessible to all tl 
shops at both the main landings and t 


windows are 
An 
1 


trically driven house pump furnishes tl 


All 


construction 


rooms. 
glass 


shops with water, while an air compres 


sor in the foundry furnishes them with 


+h shop has its « 


ci mpre¢ ssed alt | acn | | 


Wi 


grinder Part of 
devoted to pip 
seven pipe hitting 
ng machine 1 
pipe fitting t 
blower are drive 
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drives a double emery grinder, a 6x6 air 


compressor and the blower for the brass 
The blower for the cupola is 
A 


furnace. 
directly belted to its own motor. 
I-ton 


Sys- 
tem of surface tracks and a over- 


head traveling crane with pneumatic hoist 





rH 


FIG. 5 





rve botlr the ct 


Snap flask 


S¢ ipola and brass furnaces 


arranged along the 
the 
ladles, 
pneumatic chippers, 
The 
this floor is particularly fine, due to the 
tooth the of 


tall are 


walls before cach of windows and a 


table ruck trucks, flasks, 


ore 


molders’ tools, etc 


complete the equipment. lighting on 


saw roof, sash which is 


hinged for quick removal of smoke and 


gases trom castings 





The Beck File for Drawings. 


illustrations show 


The 


what 


accompanying 
an application of the 
of to 


Except for this fundamental feature, how 


is essentially 


“vertical” system filing drawings. 


ever, the file cases and system have little 


or nothing in common with what = are 


known as vertical file cases. 


\ single case is shown open in Fig. i 


Hanging by brass loops from = supports 


are retained by 
of 
to which the drawings 


above, on which they a 


spring, are a= series indexed manilla 
paper “file cards” 
are attached. Two methods of attachment 


are provided, one for individual sheets 
which may need to be removed singly, and 
one for sheets in sets, The former method 
of attachment is by a snap-hook fastenet 
ind holes which are punched near the upper 
edge of the sheets and may be reinforced 
tor strength. The latter method is by sta 
tioners’ brass fasteners which bind the set 
To examine a drawing 


lid lifted 


and the fingers are inserted behind the file 


of sheets together. 


or set of drawings, the top 1s 


card containing the drawing desired, when 


the 


fingers and 


drawings in front of the 
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the front lid or door of the case are pulled 


forward. 


and lying, when the door is closed, within 


the supports on which the 


hang, retain the loops of the file cards in 


while the 


front of the fingers, 


FOL 





NDRY 





FIG. I 


tains all those behind the fingers 
door 1s opened the cards and 


front of the fingers thus come with 


MACHINIST 


brass 


loops 


support 


rHE 


\s the 


drawing 


it 


and 


Stout wires attached to the door 


re 





BI 


in 


are retained in order by the wires attached 


to the door, and the file card containing 


drawing wanted lies uppermost on t 





1 
} 


} 
ie 
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which now acts as a desk for examination, 


or the file card with its contents may be 
removed bodily by lifting the brass loops 
from the wires. In case the sheets are 
filed separately by the snap-hook fastener, 
this fastener is so made that any sheet 
hung from it may be removed and re 
inserted without disturbing the others 


The capacity of a case by the individual 
snap-hook method is 200 sheets and by the 


brass fasteners, which bind the sheets in 
sets, 400 to 450 sheets 

The indexing, shown in Fig. 1, is by 
the Beck “three character” system. In this 


character is a number and indi 


the 


the first 
the 
letter and indicates the file card in accord 


cates case, second character is a 


ance with the alphabet shown at the tops 


is a number 


of the cards, and the third 

which indicates the position of the sheet 
in the file card. These characters be 
ing placed upon a drawing show at once 
the case and position in the case where 
the drawing belongs. This system may be 
modified if desired to file the drawings 


entirely by “ir dates 


the lid of 


partially or 
of 
ed 


which 1 


cards one tor each 


he contents of the 


on 


file cards are to be 


The three-character index shown in 


which is be 


1 sd 
il a 


plest form, 


] 


general d 


In its sim 


whic 


: dapte d to 


rawings 











K FILING CASE 
apt to run into large numbers. If more 
than one file case is required a ledger is 
used to locate a drawing. 


Fig. 2 shows method of indexing 


a 
which is intended to suit existing methods 


for shops that 


without chang as 
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necessary to walk to the file case having 
the information “Type A” on the outside, 


throw up the top lid, open the case at card 


\, letting this card come down with the 


id. Thi 


exposes to view a set of draw 
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(see Fig. 5), throw up the 


th 


gines, Type A” 


lid, the card index 


lid wi 


and 
ll 
This 


1 horse-power engine is filed i1 


shows, as 


to horse-power 
that the 







attached to this 
| furnish information, if needed, as 


betore, 





Fe 


ported on rollers on w 


drawn out as needed 
double-deck arrangemen 
two deep on the wall of 


case being hung from a 
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hich each case 
Fig. 9 shows 


t of cases placed 


front 


a room, the 


track, 


on which 











an angle 








By changing the bolts, 
the board may be tilted to 


5 











2) 





























FIG 





ings with a detailed index on top. By con 
find that 1A6 is 
cylinder head of a 1 horse-power type A 


sulting the index we the 
marine gas engine and the drawing will be 
1AC. to find a 


part by its name the operation is just a 


found on sheet In order 


simple. For example: To find the cylinder 


head of the 1 horse-power type A marine 


FILI 





Cast lron 





ARRANGED AS SUPPORTS FOR 


CASES 








1A: 


before, we have the detailed index before 


file card pull down the lid, and, as 
us, and find under C that the cylinder head 
is on sheet rAC. With this system a ledge 
is not required. 

The cases being vertical they may be 
utilized as supports for drawing tables, as 
8 shows a com 


shown in Fig. 7, and Fig. 
/ 








































































































gas engine, we turn to the case having the pact arrangement of the cases under a 
information on the outside, “Marine En table In this arrangement they are sup 
b 
hensiatiail Local a eS a 
e | 
dmere Mu st 
FIG. 9. FILE CASES ARRANGED AGAINST A WALL. 
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TABLE. 









access to tl 


ot 


slides to give 


~ 


io shows a series 


ing vault, and is self-« 


cases are made | 


vin & Co., of Saginay 


Gun Metal Finish 


Cases 











1e@ rear Cases Fig 
arranged in a 
xplanatory. 

yy Beckbissinger 
v, Mich 


for Steel. 


BY B. L. CHARLES 
\t page 1494, Vol, 25, a reader asks f 
nformation regarding “‘gun metal fini 
for st By this, it is presumed, is meant 


the dark-brown and blue 


ind small calib 


nN arg 


‘ms to be 


\s there 


est in these pr 


SCC 


cesses, pel 
] 


1 
W il] be ac 


of 


1] _ 
adie recipes 


nitric acid or spirits 


} 1 


considerable 


finish used 


black 


er guns, respec 


inte! 


-haps several rel 
ceptable Eitl 
nitre, and a stiff, 


bristle or soft wire scratch brush const 
tute the base of the best recipes, grease 
and finger marks having first been re 
moved by means of lime or soda 


(1) For producing the 


o be seen on rapid fire 


dee p black finis] 


guns and small 


rms, the following is the best known to 
the writer, giving particularly uniform 
results 
Nitric Acid, ) , I OZ. 
ie : Liquid 
linct. Steel, Somune * o 
Sweet Spirits Nitre)  “'S® | OZ 
Corrosive Sublimate, Crystals, 1 0z 
Water, 2 qts 
lo thoroughly cleanse of grease and 


dirt, give the piece a coat 


boil half an hour in lim 
Brush off the lime when 
brush or file card. App 


mixture with a fine spon 


twenty-four hours. Rem 
‘oating Ww 1] 


trom one 


(2) What 


cess” was 


is known as 
used at tl 
at Springfield for many 
parts as bands, bayonets, 


etc 


Ithough | 


My impression is th: 


am not positive 





ith a file card and boil in 





of whitewash or 
wate! 
stiff 
of the 
stand 


co Ss da 


dry with a 
ly a coat 


ge, and let 


ove the rust-like 
water 
s. Repe fou 


he National Armory 


years for sucl 
scabbards, sights 
* 


it it is still used, 


It would seem 
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as though the beautiful finish on the old given below, to be repea s ( t 
Springfield and the Krag-Jorgensen rifles if the requiré y of I 
would be good enough for most anything tained I )] It is G ( 
y 
i 2 - ( Y 
pach fc gene pee fee 8 fh = = = = = 
\\ 
\rt ‘ ‘ 
¢ i x ‘ 
~ | sp vC \\ i 
lipped wade Semen 
te = . AAA oa ema 1, 2 dry on the met nd t tter p 
; ; ] \\ ] 
\ 
d g ‘ Vp ng 1 I 
|) 
J 
J 
| \ . 
im Yo r 
FIG. 8 FILE CASES ARRANGED UNDER A \BLE, ( \ C 
f 
Phe gove lent recipe f Ss 1s t 
lows \ 1 oO p pen t the —— a ——— 
contains 100 pounds of e (pot | 
nitrate, or Saltpetre) and 6 to 10 pound ~ ‘ ————————e 
of black oxide of manganese at a temper 
j } j 
ture that will burn sawdust thrown on 1 No A } 
atnRenempeetin 2 





surface of the mixture The parts to b 





, — } 
colored are immersed and left suspended 7 y ] 


EE 





n the mixture, on wires, from five 
utes up, depending on size and color ri 
quired Examine frequently, and whet 
the proper color has been obtained, plung: 
, + 
nto la W e! to preven pots ( if aa 
! I = | 
nto /jiot water to removyv dhering 1 ‘ 


next into oil to darken and set the color 
to hot water or soda wate1 


to remove the oil. Before immersing tli _ ‘ 


parts it is best to stir the manganese f1 


o 


he bottom with a ladle or iron bar. Care 
should be taken not to splash the mixture, 
nd spectacles should be worn to protect 


tile eyes 


~ 


3) Small pieces not likely to be i | 




















ired by heat may be colored by the fol bl J 
lowing simple process: Immerse in fuse: 


potassium nitrate (saltpetre) from Io t a - Bin }— = — = 
| | [— Z i 

| 

| } 

| 


20 minutes and drop into oil | 


to keep the nitrate just below the boiling | 
point. If boiling occurs, pieces are lial 



































mixture before last 
The polish 


s obtained 


fa mi 


means 


iled oil, beeswax and turpentine, com 


thick Rub in well with cot 


n cloth and finally with the palm of the 


and, “Elbow grease” is as important in 


high polish as are the beeswax 


ibtaining 


ind Ol 





Letters From Practical Men. 





Spiral Gears. 
i ditor Machinist : 
In view of the fact that spiral gears are 


a great deal at the present 


\merican 


bemg 


studied 


time, and are coming into use more than 


ver, it seems quite proper that any spiral 


ear data which are known to be inac 


urate, and misleading, should be so la 
heled. With this object in view the writer 
wishes to call attention to the spiral-gear 


| Mr 
which appeared in the AMERICAN MACHIN 


oblem worked out by John Randol, 


IST at 1337, Vol. 24 
It will be remembered that M1 


page 
Randol 
vorked out this problem for the special 


purpose of demonstrating that large varia 


ions from accuracy could be made and yet 
perfect action be obtained, so far as still 
mooth action and 
\fter ha 
the use of a very ingenious graphical meth 


( d, Mr 


n this example is wrong, nothing is ac 


ness, durability go. 


ving worked out the problem by 


Randol says: “Everything so far 
curate or as it should be exactly,” and then 
adds: “The 


measurements 18 a 


result of all these hogged 


pair of gears which 
have almost no clearance, run still at any 
peed, and have a beautiful tooth bearing.” 
It would appear from a casual reading of 


| that his 


his article 
rect, but 

recently, to this article, the surprising dis 
that 


statements were cor 


having occasion to refer, quite 


covery was made instead of being 


full of inaccuracies the gears are as a mat 
fact 
sible for 


ter of about as accurate as it 1s pos 


+ 


spiral gears to be made, and it 


would have been surprising if they had 
not have given perfect satisfaction. 
According to Mr 


the gears were actually made as follows: 


Randol’s statements, 


Speed ratio, 11 to 50; pitch diameter, 3 
11-04; 
cutter, 10; 


pitch circumference, 9.965; pitch of 
pitch of spiral for pinion, about 
22 inches, and for the gear, 45 inches 
give the correct 
found to be 


for 


Mr. Randol does not 


piral angles; these will be 


and the gear 


77, 29 


for the pinion 77 


12° 29. The sum of the angles being 89 
s8, such a slight variation from 90 degrees 
as to be practically perfect. 

Phe number of teeth for the pinion fig 
ures out 11, which is exactly right; the 
number of teeth for the gear figures out 
19.55, a difference of wearly half a tooth, 
but owing to the fine pitch, and there being 
the tooth 


0017, a very small error indeed. 


50 teeth, error per amounts to 


only 


As the teeth come a trifle thin, it does 


not affect the running of the gears as it 


they came too thick. There 


would if 


xture ot 
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would be 
teeth 


are correct, 


no backlash caused by the thin 
because the teeth in the other 
and the tooth 
the correct teeth in one 
tooth 


perfect action 


gear 


spaces are Cor 


rect in both gears; 


gear fitting into the correct spaces 


in the other, fre¢ 


giving 
from backlash. 


It will be seen from the above that the 


variations from accuracy were too slight 


to afford any foundation whatever for the 
Variations 


statement to the effect that large 


are allowable 


Mr. Randol, as well as many others 
who have written on spiral gears, 
seem to have the mistaken idea that the 


list of spiral pitches, sixty-eight in num 
ber, given in the Brown & Sharpe treatise 
the 
the 


includes all 
had 


As a 


on the milling machine, 
spiral pitches that can be with 


regular change gears matter of 
fact, nearly 2,000 different pitche s can be 
had with the regular change gears, and in 
the Now that 


milling attachment has come into general 


usual way the vertical 


use for cutting spirals of greater than 45 


degrees, and as nearly or quite 2,000 dif 
ferent spiral pitches are available, it would 
limita 


seem as if the stock phrase, “the 


tions of the milling machine,” should go 
out of use, so far, at least, as spiral gears 
are concerned 

The 


really quite simple 


mathematics of spiral gears 


are 
\ny spiral gear prob 
lem in which the diameters are equal and 
the axes at right angles, can be solved by 
the following simple formulas, when the 
speed ratio, pitch diameter and pitch of 
cutter are given, as is usually the cass 

whose 


Spiral angle angle co-tangent 


equals the 
spiral pitch 

pitch circumference 

lead 


co-tangent of spiral angle 


Spiral pitch or pitch circumfer 
ence 

Number of teeth 

pitch of cutter 

secant of spiral angle 


pitch diam. 


Outside diameter of gear pitch diam 
2 
ever 
pitch ot cutter 
teeth for 


Number of which tl 


should be 


we cutter 


chosen number of teeth 


in spiral gear square of cosine of 
spiral angle. 
In using these formulas it will of course 


table of 
secants, ete., reading to minutes 
Cleveland, Ohio G. W. D 


be necessary to have a tangents, 


Sizing Blanks for Drawing Cylindrical Shells. 
Editor Machinist : 
I wa interested in Mr 


\merican 


quit Brown's 


discussion, at page 1455, Vol. 25, on “Siz 


ing Blanks for Drawing.””. Our American 


shops make quite a distinction between 


stamped work and work that is to be 
drawn, as the subject of his article sets 
forth. Therefore I think that a formula 


particularly adapted to figure the size of 
the blank for stamped or embossed work 


would not, as a rule, be fitted for work 
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that is to be drawn into “cups” or cylin 


drical shells. 


or embossed work we mean that which has 


When we speak of stamped 


an irregular contour, such as belt buckles, 


name-plates, etc., also scalloped shells as 


used on chandeliers or furniture trim 


mings. In making work as I have last 


shape 


mentioned we cut the blanks in the 


which will leave the least amount of 
“scrap” or waste after the embossed or 
stamped article has been trimmed in a 


trimming die, which is familiar to all 
workers of sheet metal 

There is no question in my mind but 
that there are cases where the method of 
weighing is very often used, that depend 
ing on the shape of the sample that we have 
to duplicate. I send you a rule that we 
commonly use for finding the diameter of 
the blank for drawing shells, ferrules, etc 
double 
the 


the length 


metal on a 
First we take 
add to that 


1-32 inch 


sheet acting 


out of 


power press. outside 


diameter, then we 


of the shell and allow for eve ry 
3-16 inch in length. This extra allowance 


is for the trimming or “edging” the shell 


(which is done in a lathe designed for that 
purpose), as it 1s rather difficult to draw 


that it 


across the top and which 


a shell so will be exactly square 


is of the length 
required to duplicate the sample shell or 
ferrule 

To illustrate this simple rule, take a fer 
Diameter of shell, 


rule, viz 1.0625, or 


1 1-16 inches; length of shell, .750, or 34 
inch; allowance for “edging,” .125, or '¢ 
inch; and 1.0625 .750 + .125 inches 


equals 1.9375, or 1 15-16 inches, which is 
the size of the required blank 


“*MATTATUCK. " 





A Circle to Enclose a Given Number of Smaller 
Circles. 
Editor Machinist : 
\t page 1314, Vol. 25, Mr. Rogers in 


American 


quired for a rule or method for finding 
the greatest number of equal tangent cir 
cles that could be exactly contained in a 
given circle, or the converse proposition 
\n exact solution of this problem is, per 
haps, impossible, but an approximate solu 
tion can be given which may satisfy your 
offer the following for 


in this direction: 


correspondent. I 


mula as an attempt 


. ~— 
N —= +907 | - Oo 55) 
if 
Lage AT ber of inscribed circles 
where \ number of inscribed circies, 
D diameter of circumscribed circle, and 
d diameter of the inscribed circles 


When any two of these quantities ar 
given, the third can be found. As an ex 
ample, take the problems given by M1 
Rogers. How many inch circles can 
be inscribed in a 4-inch circle? Here d 

inch, D 


N 208 


4 inches, and by substitution 
This result 
will be 
“Westerner” at 


which the problem was solved by 


is undoubtedly cor 


rect, as seen by reference to the 


letter by page I52I, in 


actual 
construction. Conversely, what is the 
contain 


Here 


smallest circle that will exactly 


100 circles, each 1 inch in diameter ? 
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\ 100, d ( d yy substitution 
in the tormu !) 1.36 inches This re 
sult is a little too large, for it is possible 
to arrange these circles withi diameter 
of 11.26 inches, but the error is small 


measured in per cent. Moreover, the f 
mula becomes more exact thi 


yretically Cé 


rhe 


number of circles, and is the 


rect when N equals infinity formula 


is not correct for N less than 10 \t that 
point the number of circles given by the 


formula is two less than the true number 


as found by actual construction When 
the number of inscribed circles is small, 


say less than 25 or 50, I should recommend 
laying them out to scale on the drawing 


the labor 


board, Above that number where 
f drawing becomes tedious, the formula 
can be safe ly used E. H. Lockwoop 


Rail Forming Dies. 

Editor Americ Machini 
\t page 90, Vi 26. O. C 
[ ng die that must 


While the finished 


an 


a rail-formi 
build 


( 


A J 
ks, 


4 
aul RIK Ais 








- 


the die must have 


‘ompleted work down to a 
2 
a while 


quite 


letter to criticise either | design or the 
method of obtaining the resu ut mere 
ly to present a rail die of simple form t 
make the same pie Che sketch, Fig. 1 
S sufficiently celf-exp inatory, I think lt 
the stock used is “dead,” the form can b 
made exactly to Spec fications but f 
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The Factory Inventory. 
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| ‘1 ' \] ‘ 
| | ( « \ 
I was mu nterest t 
Che Factory fh rv \] H 
| Arnold page 15¢ nd | - 
nous words whi p \ ed 
Lit 11¢ \ cit \ i 
you have n tent t opet Q o 
roversy on an I al ubject 
( spute neverthel in ed t tt ~ 
i word ot protest dd ) ( A 
bodied in your ed I know 1 t 
treading upon gt ( ! ‘ . 
lal al to Mr \ri d than 1 mvs¢ d yt tlie I t s l 
| know tl at he has done mu good WOrTkK | aS W 
in the general line of time and co ) . Sis \ dard 
ing and general factory account gv, \ \s a gene 5: + 
s tO me quite necessary * sav tl ‘ * 
not at all accep his b S t a 
making the shop ven ere ‘ l ( O 
f ‘ 
many who have to ma ent 
at different time ad ft dittere 
: ‘ 
yoses, wl mu ne rf fi 
nif Mr. Ar ( 
c. . 
Te ¢ ( 
There are of 1 w ff | 
1) ~ 1 ‘ t e ¢ 
| » e] 
made by every \ ed 
te the p ot ere 
Chere ‘ 
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nes \\ 
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} in ntoar { 
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u bly ete 1 
t de ] 1 t lo Y 
| ed ¢ y pa ‘ 
( inventory \\ “ 
pany may requit determine ‘ 
placing ma ( t ] 
ven destroved \ ere 
entory which is required in fixing th 
sets and in closing the busines f ; 
aankrupt concer The last n these $i 
- 1 T ( ( 
prosperous times at least, 1s the tirel\ 
ri ] 1.4 } ) ( 
exceptional condition under which an in 
ent d r} \l \1 , I 
1’ ‘ d 
I a rorced ‘ 1 t ‘ 
completely fits t does n a itis fy ( \ 
, 
y other of es, which are the great pr 
1 rority ind ( ) rT { 
} valuing 1 7 y oft ' d ] 1 
‘ 
( if Iu gv ( prin I< 1 ( 1 
der what ’ hye o , ed fi 
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v] it w f C 
] ( 
| peyT Wi I ’ { I 
( | 
mn t t e ft r 1 ri | 
I re | ) \ I ‘ ( 
itin Vy Oo o t Oo rr 
- ~ ! 
t t no } ] 
he honoht 
f T¢ 
a) 
d f 
nothing S Legal Notes. 











on appe . judgment for the plain 
tiff. The case presented by the plaintiff's 


Man 


weeks 


Boll Bros 


testimony was as follows: 
f three 


ufacturing Company had for 
Winters, 


a boy of 


emp 

teen. Within this period he had five or 
six time perated a picking machine, the 
rolls of whi vere enclosed in a wooden 
box and through an opening in the top 
of which the materials to be picked wer: 
fed to the rollers. The machine was start 


ed by putting a belt on a pulley connected 


with it and on another pulley at the top 
of the room, and was stopped by removing 
the belt by hand. The ordinary usage of 
the business is to provide a lever, loose 


pulley or other mechanical device to shift 
belts When the 
boy was first set to work at the machine 
the foreman climbed up and the belt 
on the upper puliey and told the plaintiff 
No instructions 
were given him as to throwing it off. One 
day he had fed the machine until told by 
the 
it. He climbed on the convex top of the 


on machines of this kind 
put 


to put it on in that way 


foreman from the floor below to stop 
machine for the purpose and, reaching the 
belt hands, he fell; 
his arm passed through the opening and 
tecth of the 


The danger of contact with the revolving 


with his slipped or 


was injured by the rollers. 
roll while removing the belt in this manner 
use of an 
belt 


could have been avoided by the 


ordinary appliance for shifting the 


or of a cover for the The appeal 


opening. 


court holds that the foregoing evidence 
justified the trial court in submitting the 
question of the defendant’s negligence to 
the jury Che judgment upon their ver 
dict therefore affirmed (53 Atl Rep 


VER’ OF A BOILER CON 


Boiler Company con- 
Jellett to 


The Heine Safety 


tracted with Francis Bros. & 
furnish and erect for the latter two boilers 
each one hundred 


“having a capacity of 


and forty (140) nominal horse-power” and 


each to be “capable of evaporating forty- 
two hundred (4,200) pounds of water, 
from and at 212 degrees Fahrenreit, per 


hour with ordinary firing,” and at a speci 


fed test to determine their maximum ca 


pacity, each boiler to show “an equivalent 
evaporation of not less than 5,200 pounds 


of water per hour from and at 212 degrees 


lahrenheit.” 
In the United 


States Circuit Court of 


\ppeals for the Eastern District of Penn 
sylvania, Judge Acheson says, in constru 
ing s agreement: “The parties who 


negotiated and concluded this contract, on 
sick 
iler makers 


then, 


the one and the other, were experi 


enced Li and skilled engineers 


Presumably, the descriptive words 


of the contract were intelligently and apt 


ly chosen. It cannot be supposed that 


provision that each boiler should have ‘a 


capacity of one hundred and forty nom- 
inal horse-power’ was meaningless or su 
The inference is that 


perfluous natural 
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the stipulation as to a nominal capacity 
f 140 horse-power, in the mutual under- 

ling of the contracting parties, had a 
meaning different from either the 


the 


designated 


tion relating to capacity 


with ordinary firing or the stipulation as 
to the maximum capacity under the pre 
scribed test Indeed the uncontradicted 
evidence shows that an evaporation of 


1,200 pounds of water per hour, from and 
at 212 degrees, would produce only about 
21 horse-power, and that the evaporation 
of 5,200 pounds of water per hour, from 
and at 
151 horse-power. It is 
strable that the stipulated ‘capacity of 140 


would produce about 


212 degrees, 


therefore demon- 


nominal horse-power’ meant something 
different from either of the other two 
designated capacities. The boilers were 


to fulfill, not one or two of the prescribed 
conditions, all three of them. 

ia that the 
horse-power’ have no technical meaning 


but 
appears words ‘nominal 
Therefore they are to be 
The 
and forty 
think, 
the 


in this trade 


taken in their ordinary sense. de- 
scriptive phrase, ‘one hundred 
nominal horse-power,’ means, we 
the 


boilers as distinguished from the capacity 


rated or professed capacity of 
above or below their nominal horse-power 


which they might actually develop when 
in use 
‘Under the was for the court 


the 


evidence it 


to construe the contract, including 


words respecting nominal horse-power 


The judge could not strike out those words 


ignore them as meaningless. The only 


nor 


thing to be done was to give them their 


ordinary signification, and it seems to us 


at the court rightly read the 


‘having a capacity of 


I 


one 


forty nominal horse-power’ as describing 
a boiler having such a rated or declared 
capacity ‘is 

he president of the Heine Safety Boil 
er Company testified that every boiler that 


comes out of the company’s shop is given 
a rating termed the “rated capacity of the 
that 

the 


amount of the heating surface and partly 


boiler,” and this rating “is made up 


partly from consideration of the 


from our experience—largely from our ex 
He also testified that the boil 


“standard 


perience sas 


ers in question were its 130 
horse-power boilers,” that according to the 
were the company’s 


‘Now, how,” 


in it be 


“shop rating’ they 
horse-power boilers.’ 


\ppeal Court, ‘ce: 


“130 


savs tl 


boiler whose shop-rated and declared ca 


pacity was only 130 horse-power fulfilled 
a stipulation ca for a boiler having a 


1; ° 
lling fe 


capacity of 140 nominal horse-power?” It 


judgment of the lower court 


that the rated 
or nominal capacity of the boilers was 130 


affirms the 
| 


in holding } and professed 


horse-power only 


has been decided by so high 
that 


rr 
| 
I 


Since it 


a tribunal commercial stipulation as 


to “nominal” capacity of boilers will not 


be ignored, nor will a distinction be made 
from shop-rated and declared capacity, it 
and engineers 


behooves manufacturers 








February 12, 1903 


draw up hereafter 


Fed 


have contracts te 


this 


1 
Who 
i; > 
ruling in 


to bear mind, (117 


Rep., 235.) 





American Chamber of Commerce of Paris on 
the Metric System. 


The American Chamber of Commerce 


in Paris is composed mainly, if not ex 
] 


clusively, of men who have direct business 


relations with America. Many of its mem- 


bers are Americans; others who are not 


Americans have American branch houses 
or connections that make their interest in 
American commercial affairs a real one. 
They are of course familiar with the work- 
ings of the metric system in various lines 
of trade. The following resolutions were 
adopted at a meeting of the Chamber, De- 
cember 3, 1902: 


Whereas, 


of further rapid extension of the 


The importance and advisa- 
bility 

foreign trade of the United States is rec- 
ognized by all; 

Whereas, The Chamber of 
Commerce of Paris, from its location and 
from the 
bers to the commerce between the United 


American 


intimate relations of its mem- 


States of America and France, is pecu- 
liarly well placed to appreciate the serious 
hindrances to trade arising from differing 
systems of weights and measures; 
Whereas, The United States Government 
the 
> 


world, a party to the International Bureau 


is, with principal countries of the 


of Weights and Measures, and possesses 
with them prototypes of the recognized 
fundamental standards, Meter and Kul 
gram; 

Whereas, The metric syste is bee 


a population 


-_ 
and has 


adopted by countries 
of 480,000,000 inhabitants, univer- 
] 


ncial ; 


sally proved ben 
Whereas, The simple and uniform metri 


system is readily learned and never tor- 


gotten, in striking contrast to the com 


plicated system of weights and measures 


of the United States, where, as examples 
of the numerous objections, the fact may 


be cited that the ounce of silver is heavier 
and the pounds of silver lighter than the 
ounce and pound of iron, and where the 
value of the quart, gallon, bushel and bar- 
rel varies with the commodity measured 
and the place where measured ; 

Whereas, The 
Commerce of Paris is profoundly cot 
vinced that the 


States 


American Chi 


adoption by 


Government of the metric 


would gr¢ simplify the exchange of 
commodities within the 


atly 
boundaries of the 
country, and facilitate and notably 
foreign trade; and 

Whereas, A bill to fix the 
weights and measures is now on the cal 


Fifty-Seventh C 


1 


standards f 
endar of the ongress; 
now, therefore, be it 
Resolved, That this 


Paris fully 


American Chamber 


of Commerce of ves said 


bill, 


steps be taken, and every effort be exerted 


appr 


strongly urges that all 


and proper 


to secure the early and general adoption 
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of the metric system as the standard ina g Glasgow 
departn f the Gov f tl rece ! g t 
Un ed » Fy \ KI I Alm t g i I 3 6.8) 
\"\ S L) \ Pre 1 ¢ ‘ { ; ? t ; a ( ‘ 
HH Secreta Ligt ( ears | er-g 
a — { hi t ~ { i } ‘ 2 | 


The Inauguration of the New President of ©! ¢! United Gas Improvement Company China, H Germany, W 
Stevens Institute. t Philadelphi His wor connection tt New South W New Z 


1 
° . ‘ n . vit t S re ess | ‘ rte ( 
Che inauguration of Alexander C. Hum 
> 2 ( r t t 
phreys as president of the Stevens Institut: saga : 
ee . : In the Tolliowing 1 ¢ nd tr Q mpat ind 
of Technology, February 5, was note 
: : Mr. Humphrey t es fl et 
worthy event, attended and participated 
, ° ( I I nag ed rE orev | ISg 
by representatives of many institutions of 
; 1 1 aie npanies t ( ‘ tf gas | ‘ t ) t +t the 
learning, as well as by leading engineet 
, ‘ . : e! ( t ‘ d nd w P f f engines R ld 
The Inaugura ceremonies were neid 1 . : ; 
= ’ ¢ . ( | l t ) ‘ O Ss \ ¢ t 
the afternoon at the Institute, the oath of 
. ; . os S \ ‘ Isss the \ t I 
office being administered by Chancello , 1 
. = mp | t detined \ ( ( r ie 
Magie of New Je rsey 
om stem 1 naging it 1) perties prey v ( I t it compar! 
lhe inaugural address was devoted, nat ; , oe 
hich t 1 el ely tew grad r n eng ee! gt \ 


urally, to an exposition of the new presi : 5 cc aia 
od , : During the ext tw veal ' the new engineering as a means of livelihood. We 


dent’s ideas of the scope and needs of the 








Institute. The great increase in the num oer eet eee ' aha PF emcgies 
ber of students makes additional facilities any ae ‘5 ’ 
; f Steve . 
for instruction Imperative, and the erec A é 
tion of dormitories is also favored For ; ' ash dine — 
these a beginning has been made in the OR OS oe ii ' 
donation by the sons of the founder of a Superintendents and managers of the 
suitable site ‘ e | nes f important de 
A dinner was tendered to the new pres partmet f1 e shop een 
ident by the almuni at Sherry’s during the gine g \ 25! 
evening of the same day. Mr. Humphreys ( t el ( irrying pro 
opportunities for observation abroad n 61 
connection with his business house in Eng | f eng r 
land led him to make, to an American 4( 
audience, some novel observations regard 
ing the effect of the social environment ‘ 
and organization upon the engineering ] t ( ( 
methods of the two countries. He regard 
ed the English social organization as tix 
explanation of the greater development of ] 
the consulting engineer system there than f 
here. An employer of labor is there “in 14 
trade,” while a consulting engineer | 
professional man and as su ; given 
cial precedence The result of this i‘ 
give to the sons of manufacturers a di Super ( ( 
to leave their fathers’ works and to engag reneral for et 1 important 
ALEXANDER C. HUMPHRI BCn 
in consulting work. He regarded tl 
one of the most serious difficulties wit n emp f foreign rporat 
which industrial England has to contend ie 7 , nar rs ne classifie 
The dinner was largely attended, very ‘page Rae oe agar cag reas ditor f engineering mt 
enthusiastic nd passed off with = great ARnOme See =o , os - iit \rehite } 
éclat a : a ee eee i a Hk ei “ay (hen 
Mr. Humphreys has shown marked we . esha Present ipation nk n or not 
ity and capacity for work since early mat Se oe hag a ees ( { ( 
hood. At the age of twenty-one he wv ee ee ee eet 
appointed secretary of the Bayonne and im ig: Fige . 
Greenville Gas Light Company, of Bay ; ‘ey 
onne, N. J., and in the following year was mn = lala : : 
given full charge as super tendent Gas ree Par ae aces Loe One reason why we don't get along bet 
works engineering has been his specialty, / - ter with Ger f n 
n whicl ( S ed succes Wi i - 
( ve 0 | guage I nstance, the le al tu 
superintend f the B vt ae SE oe title of ti € machinis f tl 1 
he entered Stevens In t nd graduate f ” A theater | } Her Ca La 
therefrom in 1881 at the age of thirty-on cs ili P ‘tes that of | tenchlager, Koer Bayerischer Hofthe 
the time devoted to his institute work a1 the perfect development of both of these ter Maschinerie-Direktor.”” Now it nly 
his d s with the Bayonne « pany being If sucha | ‘ ' nfined to a. a matter of time when the head ger ol 
carried on at the same time. His successfu single chapter, the iption of tl chapter the star trap at the Newey Theater hear 
graduation under such remarkable circum might well be written Water Gas, Before of this, and he’ll want a title as long as the 
stances led to the passage by the Stevens and After Humphr« ys.” herr’s, nd an American salary to ip 
Faculty of resolutions of commendation and His English firm of Humphreys & port it—Unknown Exchange 
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The Mechanical Engineers and the Autotruck. 


It is most gratifying to note the attend- 
ance and the interest manifested at the 


membership 
Mech inical 


attendance at the Jan 


February meeting of the local 
the American Society of 


The 


of 
Engineers 


lary meeting, it may be confessed, 
was quite discouraging, although the 
matter presented was of high interest 
and profit and a most welcome sur- 
prise to those who attended. The meeting 
of February 3 was a success in numbers 
and the topic of the evening was, if not 
the very foremost, at least in the front 


rank of mechanical interest and timeliness. 
We may note also with pleasure the earnest 
efforts made by the officers of the society 
to promote the success of these meetings 
The President 


most agreeable surprise to 


active zeal o1 Dodge is a 
all c cerned, 
as we if at all, 


had both 


could and would give his time and energies 


have not in recent years, 


a president of the society who 


to the promotion of these local efforts. 


The paper of the evening, which was 
profusely illustrated by lantern slides and 
occupied most of the available time, was 
by Mr. Paul B. Morgan, of Worcester, 
and dealt with the more recent practical 
development of the motor truck, especially 
in England and next in sucec and im 


\mer 
author 


be ing 


portance in France, concluding with 


ican machines, that in which the 


oft 
described most fully 


ired that 


interested naturally 


In 


all the pr 


the paper 1s 
iutotruck devel 


opment it app nounced 


h 


sses have been steam machines, 


] The 


little was said of any others 


succe with 


so that 


leading details of these were discussed as 
fully as the time allowed. It can scarcely 
be said that anything new was brought out, 
so that it is not necessary to report here 
more fully. Mr. Stearns, representing the 
street-cleaning department of New York 
city, showed ten interesting slides relating 
to the work of the department and sug 
gesting what valuable service could be 
rendered by the autotruck if properly 
adapted, These meetings are to be held 


hereafter onthe first Tuesday of each month 


for as many months of the year as may 


prove to be advisable. They are now un 


der the direct management or control of 


the society 





Monopoly that Monopolizes. 


According to a London cablegram, some 


of the English shoe manufacturers are 
hampered, not only by their workmen, who 
will allow no non-union men to be em 
ployed and who restrict production, but 
also, strange to say. by the American shoe 
machinery trust, which will not allow a 


} 
ws machines 


manufacturer to use any of 


uniess its machines are used exclusively 


It is declared that the legal 


under which these mac 





grumbling 


machine trust, ane 


less of it here, it 1s 
that the methods of the 
handed 


invention or by purchass 


trust are dé cidedly 


high It owns by origination of 
most of the pat- 
shoe machine 


ents under which successful 


ry can be manufactured. There are, how 
ever, a few machines which can be mad 
by other builders and which for one rea 


son or another a manufacturer has been 
to prefer and to install in his fac 
No 


an 


known 
he wwever, 
the 


done, 
for 


tory. sooner is this 


than inspector acting trust 


comes down upon it and informs the hap 
that the independent 


less manufacturer 


machine must immediately be put out or 
all the trust machinery will be removed 
\s this the 


facturer, he has no choice but to 


would mean ruin to manu 


remove 


the offending machine and presumably the 


terms of the lease are such that the trust 
can do this at any time when a machine 
not made by itself is installed, the manu 


facturer having no choice but to submit 


Thus not only is the manufacturer pre 
vented from exercising his own choice in 
the selection of machines, but builders of 


shoe machinery who for any reason art 
not within the trust are prevented, so fat 
possible, from selling any machines. A 


similar plan has long been followed by th« 


Standard Oil Company, its ability to do 


such things being based upon a monopoly 
f the supply of raw material and partici 


The shox 


be lieve, 


pation in railroad monopolies 


machine trust 1s based entirely, 


we 


upon patents and is an abuse of the patent 


system, which, if it came more directly 


to the the people of the country, 


NOLICE of 


would undoubtedly result in radical and 


perhaps unwise or unjust legislation. The 


incident shows what has often been shown 


before, 7. ¢., that men cannot safely be 
trusted with absolute and irresponsible 
power; and this is true not only of some 
men but of all men whether they are work 


men or whether they are employers or bus 


men 


By the 


Mess 


way, those who wish to see a 


vivid picture illustrating the difference be 
tween a mere corporation and a real mo 
nopoly should not fail to read the articles 
writ 


now in McClure’s Magazine 


ten by Ida M. Tarbell and giving a history 


running 


Mf the Standard Oil Company and an ac 
count of some of the doings of Rockefel 
ler, its founder and head. No one who 
wishes to be intelligent regarding the his 
ry of his time, or who wishes to be abl 
to discriminate between perfectly h 
beneficent and strictly competitive incor 
porated business enterprises on the one 
hand and t.iose which are the opposite in 
all these particular n the other, can 
afford to miss the articles 


The Profit Sharing Plan of the United States 
Steel Corporation. 


re OS an outline of the 


\t pag save 
} 


we 
\\ Ss 


‘ wl 
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ided into classes in accordance with thei 
annual salaries, th« nt of stock 
S ened to the various ¢ 7 being a pet 
cel g f the sal ( whi rcentage 
increased progressively es es de 
( im int 

Phe propos n \ mimediat 
nd rty 1 | pp S 27 
O33 m1 subs ed ft 51,125 sha 
26,125 shares more in had originally bee 
-et aside I] leaviest subscriptions came 


from men in Class E, who receive salaries 


of from $800 to $2.500 a vear 


scribed for 29,013 shares, and the number 


of subscribers These men 


was ] 4,200 


allowed 90 per cent. of their subscriptions 


The men in Class F, who receive less than 
$800 a year, subscribed for 15,038 share 
and the s ribers numbered 12,17 Phe 
full amount of their subscriptions was 
lotted to them 

The number who subscribed in Class D 
($2,500 to $s.000 annual ilarv Class ( 
($s.000 to $10,000 annual salarv). Class B 
($10,000 to $20. ) 1 4 ss \ Vel 
$20,000 annual salary), was not made pul 
lic in det Chere were however 1,203 
of them to subscribe to 7,174 shares, whicl 
number is arrived at by deducting th 


number of shares subscribed by the lower 
classes from the total subseril 
. ] ] 
classes, composed mainly 
corporations, were allo ted shares as fe 

lows: Class D, 8o per cent.; ¢ lass C. 70 
and Class 


per cent.; Class B, 60 per cent 


\, 50 per cent. of their respective subscrip 
Che board did not 


steps it would take to provide for the ex 
to be 


tions announce what 


tra shares needed, They are bought 


in the open market, it had been previously 
announced, and there has been considerable 


f St¢ el share x 


buying « which it is pre 


sumed was ount of the profit 
sharing plan 


A Metallurgical Section of the American Foundry- 
men’s Association 


It is announced that a metallurgical Sec 


been organized by the American 


\ssociation It 


h) 


metaliurg 


tion has 


Foundrymen’s is designed 
to promote the use of in the 


\ 
foundry and to serve as a board of ex 


change for those interested in the subject 
All desiring information or proposing to 


co-operate can address the 


bert E 


secretary, Her 


Field, Box 104, Ansonia, Conn 





An Experimental Locomotive for Cornell Uni- 
versity. 
from Prof. H. 


orne ll 


We have received a letter 
Wade Hibbard, of ( 


from which we quote as f 


University, 
lows 

‘You will be glad to learn that the Bald 
Works has recently of 


School of 


win Locomotive 


Railway 


fered to present to the 
Sibley College a 
the 
built 


laboratory locomotive of 


Vauclain-de-Glehn type, especially 
to plans to be agreed upon by tl 
Baldwin works and myself. The gift wil 
ted until a building and 


did 


not be consumm: 


testing *machine are provided for I 
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el e the n é rar the 
1 ( say \ \ en \ 
I tiie g f tl ( s \ 
( pie tT ( « ( nN 
ve edg I ( tT It 1 
eb \ ‘ d 
papers nd t ( I ha 
P| p rp ; ‘ ‘ 
Phe l \ virnd 
inced « d ‘ g 
I t Plat \ tour ( 
wheel dt iz whee he b 
CT be ‘ one \ Dp ft 300 
pounds gage pre Wl he cor 
e is run pressure entire 
veight { | comotive ¢ 1 be hrown 
) ti ng W ( 1e@a 
c cylinder the reat 
( ¢ ( lie rounda 
1 \\ s cre not 
sed ? ( 100) p nds 
ge pr ‘ It tend be very 
ca 1 rie nt pertec \ inced 
( s pie engine rv the emova 
t the tw G 7 dk mushings 
ni ( Phe details 
f the engine | e not as vet been worked 
t r ne er No wi ill 
has as yet been d he designing of 
‘ ting machine vaiting e devi ) 
ent I ne «ae on of ¢ ( n ¢ ts 
weight, power, whee e, et 


and 


imates avail 


‘] would add that fall a series of 


locomotive tests is regularly 


every 


carried on for 


kindness 


& Western 


the road 


Seniors through the 


our Railway 
of the Delaware, Lackawanna 


Railroad upon that portion of 


which comes Ithaca I have named 
these Instruction ‘Tests they are 
primarily intended to instruct our Rail 
way st 1dents 1 the methods of comotive 
testing on the road Each cvlinder has 


t, straight pipes, the 


pendulum 


or similar triangle type, geometrically pet 
fect, practically rigid and light, and entire 
lv satisfactory The coal is weighed into 
bags, water is metered between tank and 
njector, hydraulic dynamometer draw-bat 
sed team-chest ¢ grams taken, we use 
steam dryne rimete dome and 
steam-ches moke-box, vacuum gage 
take the n box temperature se the 
B ver speed ( rade drt er sry e ¢ un 
er and rec e! r-pump stt countet 
and ree rc d we Mak¢ he Various 
calibrations of dynamometer, tat water 
meter l ( V¢ Tety lve 
pump, v etting, cylinder clearance 
etc The students themselves do the work 
tf rigging ) for te ind 
tripping it ready f replacing in its reg 


ular servi | s not intended that these 
innual instruction tests should be omitted 
after we have a laboratory locomotive 
Towards the end of the Senior year a 
number of r Railway Sen ind grad 
uates usually make thesis tests of locomo 
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Some New Things 

rit 
L : 
bed by 1¢ I Cy ( id elt 
wh Mh | 40 
l che \ ‘ ew 
ind interl ce t indle n 
automat Tees I 10 ( ( tiie 
feed gx nd I d ge 

ill be ne p \ 11 he ¢ gTAVING 
For tapping ( t haft itted with 

reve g | ‘ Lhe spine I 11-16 
inches ( micte | N j Mor r 


Hoefer Manufacturing Comp 
port, II] 











HOLD! 
Phe ’ 
which t ( ( té ‘ \ 
] + } 
. iped ( ad \ Ke 
nected to tw | t ( ‘ g t} 
\ 
oo 
att WC) 
aA ' 
Hit | 
back end of the holder hese plates are 
tied at the end by a nut which passe 
, ’ 
through ar ng opening e hold 
ind which tapped for the clamping 
screw ; the latter ip pointed, and when 
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operate the clamping yoke bears 
ball secured, as shown, in the 
Two cutters, of self-hardening 
a wrench are furnished with the 
iolder. It is made by Carr Bros., Syra- 
cuse, N \ 
IMPROVED CENTER REST 

Albert Kingsbury, M. E., of Worcester, 
Mass., has invented an improvement upon 
the ordinary Instead of 
having an abutting screw behind each jaw, 
Mr. leaves off the projection 
on the necessary for this screw, and 
forms a section of a the side of 


Parallel to each jaw, in a suit- 


turned 
against 
holder 


teel, and 


lathe center rest. 


Kingsbury 
frame 


nut on 


each jaw 


ibly formed pocket, is a worm which is 


turned by a wrench in the ordinary man 


ner, and thus moves the jaw in or out for 


adjustment This enables the jaw to be 


adjusted, to hold its position and 


moved 


readily 
to be 


inward 


positively outward as well as 


\ side gib tightened by the same 


wrench clamps the jaws in position 


VERTICAI PINDLE MILLIN¢ ATTACH MENT 


This 


to the overhat 


attachment is clamped, as shown, 


ging arm and the face of the 
column of the millet 


The head o1 


fiving a very rigid 


swiveling member 


uppot! t 








ATTACH MENT 


the back plate by four bolts; 


ind, the p eing graduated, the head 

veniently set to the required angle 
I} pindle runs in phosphor’ bronze 
boxes, provision being made for compen 


the spindle has a thread 


ed se and takes the same tools as the 
mi; pindle of the machine The Owen 
Machine Tool Company, of Springfield, 
O make this attachment in three sizes 
t iit ‘ ine of milling machines 


Technical Publication. 


Factory Accounts.”” By E. Garcke and 


belli Fifth edition. 248 5%4x8 
h many specimen rulings. 
D. Van Nostrand Company, New York; 


Crosby Lockwood & Son, London. Price, 


] ‘ 
mcil PaLes, WI 


$3 00 
The this book, 


f kKnglish origin, are essentially 


methods explained in 
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method 
The 
rightly consider the usual set of cost books 
to be essentially single-entry books and as 
] books 


such 
application of scientific bookkeeping. Stock 


an application of the 


accounting 


entry to cost 


rather than an 


memorandum 
and stores ledgers are kept which by their 
periodical balancing are expected to show 
the 
way that balancing the main ledger shows 


stock and stores on hand in the same 


the cash balance. It is considered that an 
inventory should no more be required to 
the hand 
should a counting of the cash be required 
the 


There is 


show stock and stores on than 


cash on hand 


Englishmen are 


amount of 
no doubt that 
and the 


to show 


accountants, large amount 


good 
of attention 


subject of cost 


which is being 


accounting in t 


should make the book a welcome one to 


all who are interested in thi impe tant 
subject 

It has been decided by those n charge 
of the metric legislation now before Con 
gress not to press he pending luring 
the present session 

The Spanish Government is_ installing 
Westinghouse motors in the gun shops at 


Trubia, and the Spanish arsenal at Ferrol 


is also shortly to be equipped with a num 
ber of mot and other electrical ma 
, 
chinery 

In the article on “The Sub-Press,” by 


Fladd, at 


F. ¢ page 184, the first word 
on the fifth line from the top in first « 
umn reads ‘‘a spoiling then It should 
read “often spoiling them i1 na 
day’s run.”’ 

The Clay Worker, which ts alwa Y 
ably edited and beautifully printed, is bet 
ter than ever before in its January 
which 1s its twe ‘ niversary numbe 
It is a permanent cre nd t ting 
eCxXa le t echnnic ) t An 

\d \ Ik J \] 
Kanvefsky ( 
chat ( t g a Pa i a 
Pont ( ( ry She Greet 

choo] MM ( Iv Vel \ ends t pply 
1 ) IR L1iT ( 
Commercial Review. 
New York, Monday, Feb. 9, 190 

Not in many ye have build fm 
chinery been confronted with so many dif 
ficulties in the conduct of their business as 
at present Phe chief obstacle they have 
to contend with is their inability to get 


castings. With those concerns who opet 


ate foundries in connection with their 


plants, it is either a case of having ship 


ments of raw material ordered by them 


some time ago greatly delayed, or not 


enough fuel to permit of these foundries 


nd the 
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being run to their maximum capacity 


Concerns who do not make their own cast 


ings, have found it difficult to get them de 


livered with the promptitude they desired, 


founders attributing their failure in this 


connection to either one or both of the 


causes already mentioned 


Because of this condition of 


many orders which ought to have beet 


executed several weeks, if not months, ago 
still remain unfilled; and many firms who 


have contemplated filling all of last year’ 


the end of January the latest 
of them still 
For the inability to procure 


the 


orders by 


find some on their books 


raw material 


1 
and coke, are held 


responsi 














] ¢ +1 lode} 
Je, foundrymen charging that they delib 
wa» : Pe Nettie f ar ear 
( ilelv give il¢ itten n O tile ans 
portati I ot ] ls of freight Y 
( se] Ss more re erative On b ili 
ft ids 1 gued that the pig 
il p! rd 4 ] ] | Pe ( ‘ sed n th i 
{ Ve S ver 100 pe cent wherea 
d carrying cap: V is be 
creased during that time only about 10 pe 
ent The pig-iron pre n has gon 
Ip Cac ea by leap 1 nds d t 
s 4 ned, the enormous increase could 
neith De inticipated nor kept pace w 
} 1 . ] ] 
ry e railroads Ch ra vaads clai 
hey making renuous effor 
it¢ up, b in the inti 
] he ) ‘ It S 
, 000 '.) T l 
nit \ e region I 
i ic¢ ire ban 
f f \nother ka 
— 
eumet with the Is 1s ( 
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dered mee eir in sed busine 
nough, parti ly omotives, al 
, , 
1¢ ererore t ive 1 
( 1 nN an te ] Sstrv Phe \ 
rg smu they 
( ) Me! ] ible ti ( 11] ‘ 
i l i i i i 
lust @ } t] med ‘ ( dera 
\+ ime t \ pig on 
( ir Y ) freight 
ere isp Nn r | ‘ 
| x I 
' 
vy are jus rable n 
os the ] ( port w \ 
ough they don't | ips vield I 
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l l A 
P 
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° bs: seotte , ‘ 
lactul ers ot! 1 ( i I 5 I 
yratulat 1 S I ) g@ tree I 
I ( mut som I ep { 
find difficult. 1f not : » get th 
I ¢ I mac st thy need It 
ry districts this for partic y ag 
| 
g Vating teat t ( nly Ww ee ig 
4 > 
1 promin m fa re! 1 B ws 
Falls, Vermont, had p wanted d 
ertisemie n ip n en New \ i 
] + 
v i 100 machini 


ne expre ssed 
should advance all dlong the line 
This is bec 


bids fair to be higher on one hand, 


ruture ause Taw 


material 


f transporting it considerably 
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ig ( pany, Paterson, N. J thirteen 
ti the highest 7'4 horse-power from 
Sackett & Wilhelm Lithograph Com 
ny, New York city; one multiple voltag 
equipment, from the Ansonia Brass & Cop 
per company, Ansonia, Conn.; six 25-kilo 
ut gene for the public baths, in 
New York city; three additional small 
for the McGill University, Mon 
cal The foreign business of the com 
pany is excellent, particularly in Mexico, 
from which one order aggregating $8,000 
was received recently. Another foreign 
order was for a 50-kilowatt generator, for 


lation in 
Office in Manila 
The Burt 


\kron, Ohio, announce 


the Government Printine 
Manufacturing Company, of 


that they have just 


made a shipment of six oil filters to Stock 
holm, Sweden; five to Buenos Aires, At 
gentine Republic, and six to Yokohama, 
Japar Phe International Paper Company 
have t placed their sixteenth order with 
them, for an oil filter to be made out ot 
Copp 


recently placed by 
Pool 
Canada, of which 


our last issue, was 


one of the best “plums” that has made its 


appearance from that locality in a long 


time. During the past week we have been 


regaled with stories of the keen competi 
tion it developed, and the general opinion 
formed the toughest 


standpoint that the oldest 


was that it propost 


tion from that 


member of the machine-tool confraternity 
remembers It was 


Bull 


while it was fought on the former’s stamp 


a pitched battle be 


tween Johnny and Uncle Sam, and 


ing ground, not a single element of unfair 
ness entered into it 


tended 


worth of machine tools, and Johnny Bull, 


The chief prize con 
for was the order for the $300,000 
whose interests in the conflict were repre 
sented by John 
Ltd.. 


shade the best of the encounter, 


sertram & Sons Company, 
of Dundas, Ontario, Canada, had a 
for it suc 
ceeded in capturing some $150,000 worth 
Pond 
hights of the 
historic city Wolfe made famous, bearing 
Sam's the 


of the order, while the Niles-Bement 


Company, which scaled the 


Uncle colors in engagement, 


emerged from it with orders amounting to 
about $130,000, including cranes 


\n agent of an American firm who was 


present throughout the entire scrimmage, 


writing to his principal concerning it, says: 


‘There was lots of fun before the awards 


were finally made, from the fact that the 


had issued a circular letter to all 


tool 


company 


the machine builders and brokers in 
the United States,andeverybody was there, 
the hatful of 
up to the representative of the 


Niles-Bement 


from fellow who carries a 


set crews, 
Pond combination. Consid- 
those 


Bertram people ought to shake hands with 


ering what they were up against, 


themselves for the way they came out of 


the fight, for they got the biggest bunch 


of tools in number and in dollars and cents 


of any one concern; in fact, they got every 
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} 
time limit 


and had the 
for 


thing they bid on, 


vcen so short delivery, they would 
\merican friends, 


heads 


his name was Reid— 


set a pace for their 


that would have made their swim 


Phat 


Bertram man 


as a gem, and made some of. us Amet 
can guys look like thirty cents. He left 
the town with many of our scalps dangling 
in his belt, but we could not help taking 
ff our hats to him for the clever—but 
withal fair—way he did it.” 

The Bertram company of course had 


the 


cent 


advantage in freights and also a 25 pet 


The 


company expects to have its plant In oper 


duty in its favor. locomotive 


ation by next September. It will have a 


capacity of 100 locomotives a year 


CHICAGO MACHINERY MARKET 


One of the largest transactions in motors 


in the West during the past month was the 
purchase of fifty-six motors, aggregating 
} 


o- lam 


mond Company, for their new plant in the 


over 1,050 horse-power, by the G 


stock yards, Chicago. About a month pre 
vious they bought the generators for this 
plant, The contract was secured by the 
Crocker-Wheeler Company. Other recent 
rrders secured by this company were as 
follows: Bucyrus Company, South Mil 


waukee, Wis., one 110-kilowatt belted gen 


erator and one 45 horse-power motor; 
Home Lighting, Power & Heating Com 
pany, Springfield, Ohio, one 200-kilowatt 


\llis-Chalmers 


225-kilowatt 


engine-type generator ; 


Company, one engine-type 
generator, Milwaukee delivery, and eight 
motors, aggregating 245 horse-power, West 
\llis 


Company, Erie, Pa., and Cleveland, Ohio, 


delivery; Pennsylvania Railroad 
twenty-six 16 horse-power crane motors. 
Roth Brothers & Co. report demand for 
the larger motors they have been building 
for 
rapidly than their older trade in smaller 


factory equipment increasing more 
motors for telephone and other lighter uses. 

There is quite a diversity of reports con 
cerning the electrical machinery trade in 


the West 


makers can offer quicker deliveries than 


One cause for this is that some 


others, the latter being the sufferers in the 
But the 
builders are uniformly said to be running 


present market. the plants of 
full time and extensions to previous capa 
cities continue. 

There is also reported a certain lull, due 
to the slowness of buyers in getting down 
the 


to an active purchasing habit since 


turn of the year. One representative here 
that he 
inquiries, but that few contracts have been 
Part of 
the inquiries are for the equipment of old 


remarks has a large number of 


closed since the first of the vear 


and well-established companies, and proba- 
bly a majority of the inquiry and of the 
current business is of that description, but 
a goodly percentage of the prospective 
trade also comes from new undertakings 
One of the best known electrical engi- 
neers of the city says there is a very large 
that 1s, 
His 


office force was never busier than now and 


amount of new work in sight 


work involved in large enterprises 


February 12, 1903 
he sees no indication that activity will not 
be iS l al 
machinery 


Neg 


great as ever befor 


~ 


‘tiations between the city of Chica 


go and the traction companies for a ré 


tewal of franchises has reached an acute 
stage, and if they are happily conclude 
arrangements will be made for some ex 
tremely heavy electrical equipment fot 


the local power plants 





Quotations. 
YORK, 


rk prices for Northern and 


NEW 
New Y 


Monday, February 9 


Southern irons for the first half of 1903 
re as follows: 

Norther 
No. 1 X.. $23 25 @$24 75 
NO. 2 A. 22 00 @ 22 75 
No. 2 plain 1 00 @ 21 75 

Southern: 
No. 1 Foundry. 23 25 @ 23 50 
No. 2 Foundry 22 25 @ 22 50 
No. 3 Foundry.. 21 50 @ 22 50 
No. 4 Fourdry........+. 2 30 @ 2 3 

Bar Iron—Base sizes—Refined brands 
mill price on dock, I.95c. upward in car 
load lots. Smaller quantities from store, 
2.15 @ 2.30¢ 

Tool Steel Base sizes—Good standard 
quality, 7c.: extra grades, loc. and up 
ward 

Machinery Steel— Base sizes — From 
store, 2.10 @ 2.25c. 

Cold Rolled Steel Shafting—2.90c. from 


store for base sizes 
Copper—Lake Superior ingot, 1234 @ 

I2/2C. 5 electrolytic, I2¥2 @ 12Mec.; cast 

ing, 12'4 @ 125¢c 

10-ton lots, f. 0, b 

York, 2914 @ 29'4c 


Pig Tin—In 5- and 


New 


Pig Lead—4.10 @4.12'%c., in 50-ton 
lots. 

Spelter 4.90 (a §.00¢C 
Antimony—Cookson’'s, 8! @ RiKe 


4 


Hallett’s, 746 @ 7%c.; other brands, 634 
(a 7C 


Lard Oil 
cording to 


-~Prime City, 86 @ &oc., ac 


brand and quantity, ranging 


from one barrel up to large lots 





Manufacturers. 


A sawmill 
farm. 


is to be erected on Angola, La., 


convict 


The Celluloid Company, Newark, N. J., Is 
about erecting a new factory building 
The Androscoggin Pulp Company is about 


Brunswick, Me 


The planing mill of & Wells, Mid 
dlebury, Vt., is reported to have been burned 


to build a large new mill at 


Rogers 


The engine-house of the Uniform Stee) 
Company, Rahway, N. J., has been gutted by 
fire. 

Plans have been filed for a large machine 


shop of the Washington Iron Works, Seattle, 
Wash. 
oe 
broken 
factory. 


Harvey & Co., 
ground 


have 
blind 


Columbus, Ga., 


for a door and 


sash, 
Plans have been completed for additions to 
the file works of J. Barton Smith & Co., Phila- 
delphia. 
The Philadelphia Watcun ¢ 


ase 


Factory, at 
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Riverside, is preparing to erect additiona 
buildings. 
Brothers, South 


Cheney Manchester, Conn 


are considering building an addition to thei 
machine shop 

Myers 
buiiding 


will be 


Brothers, of Wichita, Kan., are 


machine shops rhe main building 


DOx100 feet 


that Valentine Bliss, of Scran 
will establish a 


Roanoke, Va 


It is stated 
ton, Pa., 
miil at 


branch silk-throwing 


The Taylor Station Indicator Company, of 
New York, has been 
capital stock, $500,000. 
The 
Turning 


chartered in Delaware 


Wood 
turn 


plant of the Essex (Conn.) 


Company, moldings and wood 


been burned 
The Odell 


cord, N. C 


ing, has 


Manufacturing Company, ¢ 


build an addition 


proposes to 


contain 10,000 spindles 

The Des Moines (la.) City Railway Com 
pany will increase its power plant and wi 
bui.d a car-buisuing plant 


MeWilliams & Co., Louisville, K 
munulacturers of 


Joseph 
heating mppara ; é 
propose to enlarge their 
Col. W 


member of the 


plant 

B. Wilson, of Charleston, S. ¢ 
Governor's: staff, propos ) 
build a lumber mill near Ocala, | 

Porter & Co., Vittsburgh la 


manufacturers ot 


Dilworth, 


spikes, have taken out pet 


mits for buildings aggregating S172.000 


The Highland Park (cotton) Manufactu 
ing Company, Charlotte, N. ¢ and Rock 
Hill, S. C., proposes to build a new mill 


coustructed on 
Philade 
room and 


will be 
Works building, 


used as a drafting 


An additional story 


the Belmont [ron 
phia It will be 


offices 


has prospects of secu 


Fort Ind., 
The promoters of the 
prise are Attorney W. T. Hopkins and Walte! 
Pope 


The E. L 


Branch, 


ing a cannery entel 


Shuford Manufacturing Com 


pany, Hickory, N. ¢ contemplates adding 
11.000 spindles and 300 looms to its equip 
ment 


W. I. Wellman, of tliuntsville, Ala., 
W. Pratt New York 


as to the establishment of a $400,000 cotton 


and T 
have been in negotiating 
factory 

The Pepperell 
Liddeford, Me., 
addition to the 


Manufacturing 
decided to 
carding 


Companys 


has make a large 


department of th 
Laconia mill 


A roundhouse, smith and machin 


shop 


shop are to be erected at Fairview, neat! 


Harrisburg, V’a., for the Pennsylvania Rail 
road Company 
An oil refinery to cost $100,000 will b« 


erected Monon, 
Consolidated Oil & 
Milwaukee, Wis 

The Lancaste1 
chartered 


near Ind., by the 


Asphaltum 


Indiana 
Company, of 


( Ta.) 


with a capital of 


Silver Plate Company, 


recently S1O00,000, 


has increased its stock to $500,000, and will 
enlarge its 
The 
turer of 
preparing 
to its 
W J 
may 
new possibly in 
its output of 
rhe 


maker, 


puant 
National Glass 
table 


Lompany, manutac 


ware, et Pa., is 


Pittsburgh, 


plans for extensive improvements 


various plants 
Carlin Pittsburgh, Pa., 


present build 


Company, 


remove from its site and 


works, Allegheny, increasing 
machinery 
Moore-Whitmore 


South 


Company, basket 
Wis., 


will be 


Milwaukee, 
addition, 


proposes to 
used prin 


plant 


build an which 


cipally for a furniture 
The 
apolis, 
with a 
day It 
falls. 


veneer 
Washovurn-¢ rosby 
Minn., build at 
capacity of 3.000 


Company, Minne 
Buffalo a 
barrels of flour a 
from the 


will mill 


will be run with power 
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rhe Milwaukee Coke & Gas Company, re 


centiy organized, proposes to build a irge 
plant a Milwaukee Wis ne Of the features 
eing to furnish fuel gas for industrial p 


\ new heavy repair shop is being erected 
at the West Albany plant of the New York 
Central Rai contract has beer 


lroad, and a 


closed for the installation of the lighting 





paratus 


ompany to manufacture pearl 


Wis 





La Crosse Board of Trade are in tou wi 
the project 

“Hlirsch & Sons, of St. Louis, Mo., mean 
ing, we suppose, the Cal. Hirsch & Sons I i 
& Rail Company, are building a plant at 
Cweedvale in the Cincinnati, O., distrik we 
uiderstand 

The trustees of Bethany College, at DB 
any \ Va nave iken tinal action | hie 
erection of an electrhk light plant that wil 
not only supply the colleg but also provide 
gh 10 the town 


Phe Joslin Manufacturing Cor 


dence, R. 1. p 


oposes to pu has thre pin 
of the Dyerville Manufacturing Company and 
use it for spinning varn, considerable new mi: 


chinery being installed 


rhe Dan Rive Power &« 


Company, of Danville, Va.. is asking bids fo1 
tl erection of a 43,000-spindle mi at Dan 
Ville Lockwood Greene & Co of Boston 
Mass., are the architects 

Cedar Falls, la.. has a prospes of se 


factory for the manufacture of a ga 
Men's 


th lowa 


ing a 


line traction engine rhe Dusiness 


Association is in correspondence Ww 
interested In it 
(Wash.) 


with a 


men who are 

The 
tory 
ooo 


Sash & Door Pac 


capital of $30 


Hoquiam 
has been formed, 
The 
well, J. A 
It is 


neorporatows are Hlenry Cras 
Acteson, J. W. Ifull 


proposed to plan 


and others 
build a 


Wash 


stee 


It is proposed to develop Claysville, 
] 


ington (County ’a.. with a structural l 


Ran 
Pittsburgh, is 


plant, glass plant and brass foundry 
dolph S. Hicks 


chief engineer ! 


presumably of 


r parties interested 


The Smith Company, Lee Mass 
paper 


upper pulp mi 


Paper 
mill on the site of 
rhe 


present 


proposes to build a 


the old company has 


not definite plans at but wishes to 


take advantage of certain water powel 


Mr. Stockton, former manager of the Des 


semer plant of the Central Foundry Company, 


and others are organizing a company to erect 


a soil pipe plant at East Birmingham, Ala., 
the plant to cost, it is estimated, about S200 
ooo 


Metal Tile & 


name of a proposed consolidation 


Ceiling Com 


The 
pany is the 


Standard 


of manufacturers of metal ceilings, et« It is 


to be capitalized at So 000,000 If th deal 


through, the P 


voes ttsburgh plants may b 
enlarged 

The Iron 
decided to build its 


Ohio & Steel Speciality Companys 


has own plant for the 


manufacture of material used in making the 
finished 
mill is expected to be put in 


April 1 


product, at Cuyahoga Falls, O The 








operation about 


Land has been purchased as a site for a 
power-house and car barns for a new street 
railway to run from Market street Kast 
Liverpool, ©., to the East End rhe project 
is being pushed by ¢ \ Smith, of VDitts 


burgh, l’a 
The Des Moines (Ia.) Bridge & Iron Works 
has commenced the erection of the first of a 


number of permanent buildings it has planned 


for construction in the next couple of years 
This will be used for a riveting and assem 
bling room 


It is stated Davis M W 
Wa l N. ¥ it ( 
sha ga \ Geneva, N. ¥ 
or s St s wi 
hase next wW ! nded 
Gil l ha ! I ‘ 
i yt a g Ss ) Ss 
dard S “ ! ‘ 
‘ ntly Milan, M i w i 
ipital s SGO0,000 Phe li 
© boxlZo ‘ a \\ gl 
The Mod G nga ( pany \ 
now sa plant ir Ind wh, i | 
ing to 1 new 1 l eX] en \ 
Woon ms y | he Chambe« 
( thie ‘ Kt N \ I iting 
toward ‘ ing ‘ ! n ha place 
lans at s l i have el 
completed tf e 4 , ’ esseme 
stve plan ’ You wi i) Rep n 
ne s ] ne “ enterp 3 ah ‘ 
W \W \ I ganizel 
the \ ng lreot s 1 ‘I e ¢ 
any 
\ Pr l I 
be erected Rt ! \ l i\ I 
, | ne \ wenecesr 
e plat M I \ , 
ed l No Kt 1 i}) 
i ad I Pee | 00 el 
Wi ‘ ‘ 


is i 0 ad eer ! ft a coal-dumping 


S5O000 





and 11 eres n <« powe and electric plant 

‘ \ nad ned | S1rio.ooe ma 
Se, O00 D \ 

The lloefe Man 1 ( pany, mar 
Tin ‘ ( machit vy, Freep I conten 
plates ding new plan one t i t 
e erected 1 the I eport Spring Company 
which Is con ed Vv parties interested in 
the forme We ire no tain as t the 
cation of t w plants 

Benson Bidwe of Grand Rapids 
ventor of app nee owned by the 
Trolley and ¢ relephone syndicates im 
ted, has been in Fort Wayne, Ind., with Dr 
] I Sit p den of he company, t 
consider the advisability otf wating a manu 
facturing plant in that citys 

The Lufkin R Companys of Saginaw 


"SO Broadway 





nes increased | ’ och from STO0o 000 
to SLOULOOU l mpans I Mmnpleting 
a larg 1ddition | ! nd ‘ ppir 
same wi | ved m rhe Ik 
the manul I I i 1 

The Cen LS ng Compal New 
York, whose plant i it bifty-eighth reet 
and the East Rive Mar ittan New \ | 
city, proposes to re p ite inder the iW 
of New Yor mad » convert thie irplu 
fund of $201,000 into working capital for 
the extension of its plant and busine 

It is proposed t lild in Buffa a 1 
irge Eastern plat he Standard M 
(onvx Cor I w i) has mining property 
in Was n Ss W \W lk k, gen 
eral manag for Law > of Loston 
rie d ne - ! es i shed 
‘ ters in e Morgan Buildin Buffa 

The Ironton Iingit (Company, capitalized 
it SZL00,000 building a plant at Ironton, O 
hi will I 007 The main building 
Ww b rf mer ‘ n SSOXHO feet 
It wi mar ne of tationary en 
gines known as \ ee engine The plant 
s to be comp | 1 in « ra mn June 1 
wo 

rhe Boston & N hern Street Railway 


Company intends to substitute more powerfu 


machinery in the power-house at Gloucester 


Mass rhis station is to remain, pending the 
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erection of a large central power station at volumes 7 to 19, inclusive. Address Box 531, MICHIGAN 
Danversport, the contract for which was AMERICAN ae cst a —— Mechanical Draftsman.—Wanted—Techni- 
signed with the General Electric Company in _ For Sale Patterns and drawings, two ¢a] graduate with experience for structural 
a awed fond sizes, Abbe bolt heading machine ; low price ; work and designing of hoisting machinery ; 
; best ; good order. J. R. Abbe, Providence, R. 1. must understand strength of materials; wors 
rhe Stanley Rule & Level Company, New will be done under cuief draftsman Indus 
Britain, Conn., has been given permission to Wants. trial Works, Bay City, Mich 
! © > ‘ . . Pag « . © © i. 
build a new factory, 90x41 feet, as an addi Situation and Help Advertisements only in NEW JERSEY. 


tion to the present one on Church street; serted under this head. Rate 25 cents a line 
the main for each insertion. About six words make a 
line. Vo advertisements under two lines a 


Wanted—First-class erecting engineer for 


also a five-story brick addition to high-speed engines ; state salary expected and 





nc ry Pe » i *nsi 4 > vive references 4 Hue : 
factory on [lm street, the dimensions of the cepted, and no advertisements abbreviated. give references tox 529, AMER. Macu. 
new Luilding to ve 41x120; also a_ three The cash and copy should be sent to reach Wanted—lirst-class machinists, in city 
story brick and iron factory, 200x60, on Ber us not later than Saturday morning for near Philadelphia; steady work and good 
lit \ 7 the ensuing week's issue. fusiwers addressed pay. The Reeves Engine Co., Trenton, N. J 
i 1 i enue - 
, to our care will be forwarded. Applicants Wanted—Lathe and planer hands for nigat 
The Davis-Forrest Machine Works, Savan may specifu names to which their replies are work on heavy machine tool work; good 
nah, Ga... announce that they have formed a not to be forwarded; but replies will not be wages to good men. Apply to The Pond Ma 
he Davia Machi returned, If not forwarded they will be de chine Tool Company, Plainfield, N. J 
co-parthership, neceeding the Davis achine : . . / ; f . . : 
S i — worn 1] Ongena eg Wanted—aA first-class hand to run a uni 
Shep; have removed to new and = spacious a etc a gine ge Rae ee versal grinding machine; must be used _ to 
P shire icles rnoU « ' 
quarters hive made valuable additions to sow se vias ppl niiighedhspdedy C BRANOWN OUTT Se accurate work on gages and reamers The 
pondents State mentioned indicates present Jol M. Rogers WI) Gl maha 4 N j 
thei machinery equipment and are now bet address of advertiser. e In J togers kKs., Gloucester ity, : . 
ter prepared to turn out the best quality of Wanted—A _ thoroughly competent and 


2 , H H energetic electro-plater to take fuil charge ot 
machine and boiler work, forgings, castings, Situations Wanted. a grinding and nickel-plating plant doing a 
large business; we must have a man who can 
produce large quantities of work, constantly 


on me al , 
ete., at hort notice CONNECTICUT 











The Pittsburgh (¢1’a.) Valve, Foundry «& Mechanical draftsman, technical graduate, maintaining its quality this is an excellent 
Construction Company has increased its capi with 4 years’ experience on general machine — position for a first-c.ass man; stat 
tock and will make extensive improv are hong eer wes Sey, AM. & reference, salary and full particulars 
ae Pcsition as superintendent or general fore 030, AMERICAN MACHINIST. 
men during the next few months rhe , : , rr . ‘ f 
man in manufacturing plant, or as traveling 
company is making arrangements to occupy representative, by experienced man; best of NEW YORK 
fou r five acres adj ig e e ite references tox 509, AMERICAN MACHINIST. : ; 
es adjoining the present sit et = 3 ve ; Wanted—A master mechanic for a textile 
It is proposed to build there a brass foundry, _Toolmaker, 38 years of age, with 20 years factory; must be good draftsman; one who 
SOxGco feet, and a warehouse, 270x400 feet, of a cnashccece y Jig Extures and die work fol has had experience in looms preferred Ad 
nd t tiliz “a interchangeable parts, experience on stamp- dress Box 534, AMERICAN MACHINIS!1 
nd to utilize some existing buildings ing and drawing die, drop forging die or auto : liah! » ff 
Machinery designer, reliable and with in 


matic machinery, wants responsible position 


in manufacturing company; Southern States ventive talent ;"permanent position Address, 


Several hardware manufacturers at New 














Britein, Conn., are reported to have in view preferred. Address Box 535, AMER. MACH. stating experience, Niagara Machine & ‘lool 
till farther enlarement hiiiie aa see Works, Buffalo, N. Y., manufacturers of tools 
5 : — : for sheet metals, 

he Stanley Work the I. & IF. Corbin Com are wees , i j ; ; tool 
pany, which will increase the hight of a Machine designer, etc., wants position. Ad W anted, Immediately og ng and S00} 
; = ‘ dress Box 63, AMERICAN MACHINIS1 makers on automobile work, also a man fot 
building the North & Judd Manufacturing Machantin’ dvabhenas : i ae universal grinders Only first-class workmen 
Caneneet. whieh ek le ts es es ns sag ng pores $s i mt need apply, in writing, to Room 1104, 140 
cking room, and othe hich are y 533, AMERICAN MACHINIS1 on i Nassau st., New York City, giving references 
te ed eee eat conch Miah acne a3 now Pe ae RSIS sek Wanted—Superintendent in factory em 
building or whose plans have already been General foreman, responsible man, up-to ploying about 70 hands, within an hour otf 
mentioned. date mechanic, with extensive experience in New York; foundry, machine shop and wood 
high-class automatic and interchangeable ma working : must be competent In foundry prac 

chinery, wishes position. Box 542, Am. M. tice; state experienc Address Box 508, 

Mechanical engineer, first-class designer, 12 AMERICAN MACHINIS1 


Miscellaneous Wants. years’ experience, thorough expert, up oe Wanted—By growing concern in New York, 


gasoline engines and automobiles, is open draftsman, experienced in manufacturing 




















tdrertisements acill be inserted under this engagement as superintendent or chief drafts able to design tools and fixtures for inte 
head at 25 cents @ line, cach insertion, Copy man “Hustler,” care AMER. MACHINIS1 changeable work; capable of taking charge o 
hould be sent to reach us not later than Sat Highly educated foreigner, 28, with busi room after demonstrating ability box 539 
urday morning for the ensuing week’s issue. ness pushy 10 years of experience, having AMERICAN MACHINIST 
lusivers addressed to our care will be for traveled throughout continent, conversant Wanted Several good draftsmen and thie 
arded with six languages, seeks position as foreign experienced -men to check diménsions on ele 
Grant. Gears. See upper corner, page 56. representative of great American concern ; trical construction work; good, permane 
: ‘i a ; Willing to travel or establish himself any positions to the right men: state age, experi 
Caliper cat. free } G. Smith, Columbia, Pa. aa ts . > Og ' = , “D 
a at. Ire MG re umbia, Pa where ; highest references. Dox 536, Am. M ence, salary expected and references Lox 
Punches & dies. Wal.M.Wks.,Waitham,Mass. 541, AMERICAN MACHINIS1 
atterns.—Cincinnati Vat. Wks., Cincin., O. PENNSYLVANIA Machinists wanted for floor or vise wo 
I nty-five cents for 4 months to The Position as draftsman wanted; electricity by a manufacturing concern now employing 
Draftsman, Cleveland, O preferred Box 528, AMERICAN MACHINIST men; factory located one hour's ride from 
F »\ *k city: sg $2.50 er av f nit 
Dies and Diemaking, 100 pages $1.00, post New York CHEY > be a. ot day ae : 
ninka he he ridgeport, Conn RITODE ISLAND hours; open shop; » labor troubles pas ) 
i d » Lucas, Bridge , Contr 14i . ) 
TT . eis Good surface scraper and bench hand seeks Present; building lots at from $100 to $200 
Will buy or pay royalty for good patented position Pox O38. AMERICAN MACHINIS can be secured, and company will assist work 
machine or tool Box 282, AMeR. Macn men to build their own homes; none 
Wanted Improvements in grinding machin WISCONSIN and industrious men wanted: state ! 


tionality and experience for past 5 vears. Ad 


ery Address Box 1455, Providence, R. . 
dress Box 543, AMERICAN MAcHINI 





Z German mechanical d sman, age 32, one 
Light and tine mach'y to order: models and year in this country, experience in flour mi 














elee. work specialty ki. O. Chase, Newark, N. J nnd universal machines. wants position. Box 
Machinery wanted for sewing hooks and 505, AMERICAN MACHINIST — 
eves on cards. Address Newey Bros., Birming Iengineers, draftsmen Cleveland Enginee! 
ham, Mngland Heip W d ing Agency, Box 71, Sta. B, Cleveland, O 
Macl cine dérawins icl ' elp anted, _ Soa any eggg estat ger 
tchine — working drawing which are Wanted—First-class draiisman and design 
working Geo. M. Mayer, M. E., 1561 Monad CONNECTICUT er on special machinery and tools for siieet 
nok. ¢ 0 ‘ ar tal: mo 7 referre r00 
hock, Chicago. General machinists wanted on medium #nd bar metal; young man preferred; good 
Machinists, send 5 cents in stamps for blue weight work: good tools: new shop in a  ©Pportunity to right party: state experience 
print table of U. S. S. steam, gus and water ¢priving city, with every attraction to locate nd wages expected Box 544, Amer. Macu 
te giving tapping sizes Address Ik. E permanently Address Box 514. Am. Macu Wanted—-A_ superintenuent of arge, pl! 
‘ver, J oh "ih. C oh , ‘ rressive tove ‘s eturing slant the 
leyer, Allegheny, Da Wanted——Experienced die makers on blank gressive stove manufacturing pla it in the 
Wanted—Heavy and light machine work, jng and piercing dies, also first-class tool Middle West ; stove experience preferre d. bu 
a's» machinery to build on order; low rates; makers on small jig and fixture work, also not insisted on; give qualilications, rete! 
quick service Krom Machine Works, 10° die sinkers on drop forge work. Address. giv- ences and salary. Address “Capacity, ire 
Issox st., Jersey City, N. J ing age, experience, ete., Box 507, Am. Macu. AMERICAN MACHINIST. 
Wanted—Short contributions by practical Wanted—An energetic, experienced man to 
power plant engineers for a publication of GEORGIA. take charge of a hardware department in a 
steam engineers; illustrated when possible Wanted—Expert operator for 24 in. Gisholt large manufacturing concern; Knowledge ot 
Technical Publishing Co., Burns Bldg... De lathe: state wages, ete Columbus — Iron die sinking is necessary; the work is sma 
troit, Mich. Works Co., Columbus, Ga mostly of sheet metal; state full particulars 


P tO ve RIC Mac NIS1 
Wanted—A large contract to bui.d medium Box 467, AMERICAN MACHINI 


or light automatic machinery: we have the sigstalsdatas 





plant, the experience, the capital; cam cut Wanted—Engineering salesman; one famil PENNSYLVANIA 

ting a specialty: we make the best adjust iar with and competent to design installa — : , Diseased ; f 
able reamers Ott. Mergenthaler Company, tions of power transmitting machinery and ; Wanted—Al a on — dies | + 
taltimore, Md, experienced in selling machinery in this line Steel scamping. — IcDowell Mfg. Co., 93 

preferred. Address, with full particulars, to Wood st., Pittsburg, Pa 

For Sale Box 527, AMERICAN MACHINIS1 Applications are solicited from men desir 
. ing employment as toolmakers, blacksmiths, 
: : . : MASSACHUSETTS. patternmakers, lathe, planer and_ erecting 
Scranton School Course—Half price; easy Wanted—A young mechanical draftsman hands. American Turret Lathe Mfg. Co., 


vu 5k lor . "oa re ‘ "7 . o- ; : . Torre ¢ 
Verma. 0 Parks st., Ware, Mass with about 5 years’ experience in machine Warren, Pa. 
lor Sale—Transaction A. S. M. E.; bound = shop design. Address Box 532, Am. MAcH. We are constantly increasing the scope of 
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our work, and invite application for posi ators have done so we that it receives more V 
tions from first-class patternmakers, molders applications for places than can be led In W ~~ 
and machinists; we always have vacancies making ‘ is these qualifications arry adie . lonea & | . . , 
Address The Westinghouse Machine Company, most welg on sense, type foundry ex Kemps Mi ‘ \ , \\ 

East Pittsburg, Pa perience, ce experience, automat tis ‘ 

We have now completed a modern, up-to macnsacty Pull particulars wi , a ; 
date foundry and machine shop, and equipped +d furl So See furnish . pe , kK 
same with the latest and most improved ma Sami 1 about themselves ‘ vs , , 
chinery that could be purchase . and ar Lanston Mac Hine Co., 1251 Callow eenielintin . ™ 
wanting patternmakers, molders and machin st ia, Pa 
ists. and invite applications for these posi J \\ ad \ 
tions Apply or address to Kenney & Co TENNESSE! superint nad : 

Scottdale, Pa Wanted \ first-class toolmake ve 1 - ) Ss 

The Monotype Company maintains a school charge of toolroom; a new, modern shop s vork and directing i 
to train young men to meet tue constantly in cated in ‘Tennesset good wages and p n tl vor) Address ©. Hl. Longw 1’ 
creasing demand for operators of its type nent place for the right man; good references dent, I! nd I’ f 

asting and composing machine rhese opel must be furnished Box 540, AM Mac Des M t low 
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Abrasive Materials 
Carborundum Co., Niagara Falls, 


, ae 
Northampton Emery Wheel Co., 
Leeds, ass. 

Norton Emery Wheel Co., Worces- 
ter, Mass. 
Annealing Putty 
Kay Automatic 

land, O. 
arbor Presses 
Barnes Co., W. F. & 
ford, Ill. 
tartlett, E. E., 
Wilmarth & Morman 
Rapids, Mich. 
Ball Bearings 
See Roller Bearings. 
tails, Steel 
Federal Mfg. Co., Cleveland, O. 
Band Saws 
American Machinery Co., 
Rapids, Mich. 
Barrels, Steel 


Mach. Co., Cleve 


John, Rock- 


Soston, Mass. 
Co., Grand 


Grand 


Cleveland Wire Spring Co., Cleve 
land, O 

Bars, Boring 

Cleveland Twist Drill Co., Cleve- 


land, O. 

Underwood & Co., II 
delphia, Pa. 

Belt Dressing 

Dixon Crucible Co., Jos., 
City, N. J. 

Belt Filler 


B., Phila- 


Jersey 


Schieren & Co., Chas. A., New 
York. 

Belting, Leather 

Patterson, Gottfried & Hunter, 
New York. 

Schieren & Co., Chas. A., New 
York 


Shultz Belting Co., St. Louis, Mo. 
Belting Rubber 


N. Y. Belting & Packing Co., New 
York. 

Peerless Rubber Mfg. Co., New 
York. 

Belts, Polishing 

Barr, H. G., Worcester, Mass. 

Creamery Helt & Supply Co., 


Hinsdale, III. 
Bending Machines, Hydraulic 
Bement, Miles & Co., New York. 
Watson-Stillman Co., New York. 
Bending Machines, Power 
Bethlehem Foundry & Mach. Co., 
So. Bethlehem, Pa. 
Cincinnati Punch & Shear Co., 
Cincinnati, O. 
Reade Mchry. Co., Cleveland, O. 
Bending Machinery, Pilate 
— & Jones Co., Wilmington, 
del. 
Perkins 
Mass. 
Wickes Bros., New York. 
Blocks and Tackles 
See Hoists, Hand. 
Blowers 
Am. Gas Furnace Co., N. Y. City. 
Buffalo Forge Co., Buffalo, N. Y. 


Mach. Co., So. Boston, 


Champion Blower & Forge Co., 
Lancaster, Va 

Roilers 

Hawley Down Draft Furnace Co., 
Chicago, Ill. 

Struthers-Wells Co., Warren, Pa. 

Wickes Bros., New York. 


Bolt and Nut Machinery 

Acme Mehry. Co., Cleveland, O. 

Detrick & Harvey Mach. Co., KRal- 
timore, Md. 

Iloward Iron Wks., Buffalo, N. Y. 

Maines Mach. Co., Philadel., Pa. 

Pratt & Whitney Co., Hartford, 
Conn. 

Ray Automatic Mach. 
land, O 

Reliance Mach. & Tool Co., Cleve- 
land, O. 

Webster & Perks Tool Co., Spring- 
field, O. 

Wells Bros. Co., Greenfield, 

Rooks, Mechanical 

Baird & Co., Henry Carey, Phila 
delphia, Pa. 

Derry-Collard Co., New York. 

Ilenley & Co., N. W., New York. 

Trautwine, J. C., Jr., Phila., Pa. 

Wiley & Sons, John, 


Co., Cleve- 


Mass. 


New York. 


Boring and Drilling Machines, Hori. 
zontal 
sSarnes Co., B. F., 
Barnes Co., W. F. 
ford, Ill. 
Beaman & Smith Co., Provi., R. | 
Bement, Miles & Co., N. Y. City. 
Letts Mach. Co., Wilmington, Del 
Binsse Mach. Co., Newark, N. J. 
Brown & Zortman Mehry. Co.. 
Pittsburg, Da. 
Dallett & Co., Thos. H., Phila., Pa 
Detrick & dlarvey Mach. Co., Bal 


Rockford, III 
& John, Rock 


timore, Md. 
Fosdick Mach. Tool Co., Cincin 
nati, O. 
McCabe, J. J., New York. 
Newton Mach. Tool Wks., Phila 


delphia, Da. 
Niles Tool Works Co., New York. 
Pond Mach. Tool Co., New York. 
Pratt & Whitney Co., Hartford, 
Conn. 
Prentice 
Mass. 
Prentiss Tool & Supply Co., 
York. 
Warner & Swasey Co., 
Ohio. 


Bros. Co., Worcester, 
New 


Cleveland, 


Boring and Turning Millis 

American Tool Wks. Co., Cin., O 

Baush Mach. Tool Co., Springfield, 
Mass. 


Bement, Miles & Co., New York. 
Betts Mach. Co., Wilmington, Del 
Bullard Mach. Tool Co., Bridge 
port, Conn. 

Hill, Clarke & Co., Boston, Mass 
McCabe, J. J., New York. 

Niles Tool Works Co., New York. 
Pond Mach. ‘vool Co., New York. 


Prentiss Tool & Supply Co., New 
York. 

Warner & Swasey Co., 
Ohio. 

Brazing and Fluxing Material 

Amer. Brazing Co., Philadel., 

Bucket, Elevator 

Clark Co., W. Jd., 

Carborundum 

See Grinding Wheels. 

Castings, Brass and Bronze 

Nolte Brass Co, Springtield, Vt. 

Vhosphor Bronze Smelting Co., 
Philadelphia, Pa. 

Castings, Die Molded 

Franklin Mfg. Co., Syracuse, N. Y¥ 

vastings, Steel 

Christensen Engineering Co., Mil- 
waukee, Wis. 

Uniform Stee! Co., Rahway, N. J. 

Catalog Files 

Derby Desk Co., New 

Centering Machines 


Bement, Miles & Co., New York. 
-— “wae Mfg. Co., Milwaukee, 
Vi 


Cleveland, 


Pa 


Salem, O. 


York. 


8. 
Niles Tool Works Co., New York. 
Pond Mach. Tool Co., New York. 


Whiton Machine Co., D. E., New 
London, Conn. 
Woodward & Rogers Co., Hart- 


ford, Conn. 

Centers, Planer 

Fay & Scott, Dexter, Me. 

New Haven Mfg. Co., New Haven, 
Conn. 

Pratt & Whitney 
Conn. 

Reed Co., F. E., Worcester, Mass. 

Chains, Driving 

Boston Gear Works, Boston, Mass. 

federal Mfg. Co., Cleveland, O. 

Bridgeport Chain Co., Bridgeport, 
Conn. 

Jeffrey Mfg. Co., The, 
Ohio. 

Link Belt Engr. Co., Phila., Pa. 

Morse Chain Co., Trumansburg, 


Co., Hartford, 


Columbus, 


Whitney Mfg. Co., Hartford, Ct. 

Chemicals 

Amer. Brazing Co., Philadel., Pa. 

Chucking Machines 

Brown & Sharpe Mfg. Co., Provi 
dence, R. I. 


Cleveland Automatic Mach. Co., 
Cleveland, O. 

Le Blond Mach. Tool Co., R. K., 
Cincinnati, O. 

Potter & Johnston Mach. Co., 
Pawtucket, R. I. 

Pratt & Whitney Co., Hartford, 
Conn. 








Chucking Machines— Continued 

Quint, A. D., Hartford, Conn 

Reed Co., F. E., Worcester, Mass. 

Warner & Swasey Co., Cleveland, 
Ohio. 

Windsor Mach. Co., 


Chucks, Drill 
Almond, T. R., 


Windsor, Vt. 


Srooklyn, N. Y. 


Brown & Co., R. H., New Haven, 
Conn 

Cleveland Twist Drill Co., Cleve- 
land, O. 


Cushman Chuck Co., Hartford, Ct. 


Goodell-Pratt Co., Greenfield, 
Mass. 

The Ek. Horton & Sons Co., Wiud 
sor Locks, Conn. 

Modern Tool Co., Erie, Pa. 

Morse Twist Drill & Mch. Co., 
New Bedford, Mass. 

Pratt Chuck Co., Frankfort, N. Y. 


Standard Too! Co., Cleveland, 0 

Trump Bros. Mach. Co., Wilming 
ton, Del. 

Whitney Mfg. Co., Hartford, Ct. 

Whiton Mach. Co., D. FE New 
London, Conn. 


Chucks, Lathe 

Cushman Chuck Co., Hartford, Ct 

Hoggson & Pettis Mfg. New 
Haven, Conn. 

The E. Horton & Son Co., 
sor Locks, Conn. 


Co.. 


Wind 


Pratt & Whitney Co., Hartford, 
Conn. 

Skinner Chuck Co., New Britain, 
Conn. , 

Westcott Chuck Co., Oneida, N. Y. 

Whiton Mach. Co. D. E., New 
London, Conn. 

Chucks, Scroll 

Whiton Mach. Co., DD. E., New 


London, Conn 
Chucks, Split 
Faneuil Watch 

Mass. 

Clocks, Watchman’s 

Nanz & Co., New York. 
Clatches, Friction 

Caldwell, Son & Co., Hi. W., 

cago, Ill. 

Coil Clutch Mfg. Co., New York. 
Faneuil Watch Tool Co., Boston, 


foo! Co., Boston, 


Mass. 

Jacobson Mach. Mfg. Co., War 
ren, Pa. 

New Haven Mfg. Co., New Haven, 
Conn. 


Oesterlein Mach. Co., Cincin., O. 


Patterson, Gottfried & Ilunter, 
Ltd., New York. 

Pratt & Whitney Co., Hartford, 
Conn. 

Compressors, Air 

Blanchard Mach Co., Boston, 
Mass. 

Chicago Pneumatic Tool Co., Chi 
cago, Ill. 

Christensen, N. A., Milwaukee, 
Wis 

Clayton Air Compressor Works, 
New York. 

Curtis & Co. Mfg. Co., St. Louis. 


Mo. 
Gray-Blaisdell Co., Bradford, la. 
Herron & Bury Mfg. Co., Erie, Pa. 


Ingersoll-Sergeant Drill Co., New 
York. 

Jacobson Macu. Mfg. Co., War 
ren, Pa. 

Knell Air Brake Mfg. Co., Battle 
Creek, Mich. 

Rand Drill Co., New York. 

Consulting Engineer 

Thompson, Ilugh L., Waterbury. 
Conn. 


Coping Machines 

Long & Allstatter Co., 
Ohio. 

Correspondence Schools 

See Schools, Correspondence 

Cost Keeping System 

Derby Desk Co., New York. 

Industrial Time Keeping & 
System, Bantam, Conn. 

Countershafts 

Builders’ Iron Fdry., Provi., R. I 


Hlamilton, 


Cost 


National Machine 100! Co., Cin- 
einnati, O 
Pratt & Whitney Co., Hartford, 


Conn. 
Reeves Pulley Co., Columbus, Ind. 
Wilmarth & Morman Co., Grand 
Rapids, Mich. 


Counting and Printing Wheels 
Franklin Mfg. Co., Syracuse, N. Y 


Counterbores 
Kendrick & Davis, 


Lebanon, N. H 
Slocomb Co., J. T., ] 


Provi., R 

Couplings, Shaft 

Caldwell & Son Co., H. W., 
eago, Ill. 

Cresson Co., Geo. V., Philadel., Pa 

Davis Mach. Co., W. P., Roches 
we, BE. 

Patterson, 
Ltd, New 


Chi 


Gottfried & Hunter, 


York. 


Stuart, R. J.. New Hamburg, N. Y. 
Cranes 
Brown Hoisting Mach. Co., N. \ 


City. 
Chambersburg 

bersburg, t’a. 
Cleveland Crane & Car Co., Cleve 


Engr. Co., Cham 


land, O 

Curtis & Co. Mfg. Co., St. Louis 
Mo. 

Franklin Portable Crane & Lfoist 


Co., Frankiin, Pa. 
Maris Bros., Philadelphia, Pa 
Niles-Bement-Pond Co., New York 
Northern Engineering Works, De 
troit, Mich. 
Obermayer Co., S., cincinnati, O 
Pawling & Harnischfeger, Milwau 
kee, Wis 


Sellers & Co., Wm., Philadel., Pa 

Whiting Foundry Equipment Co., 
Harvey, Ill. 

Crank Pin Turning Machine 

Underwood & Co., H. B., Phila 
delphta, Va. 

Crucibles 

Dixon Crucible Co., Jos., Jersey 


ity, N. J. 
Obermayer Co., S., 
Cupolas, and Ladies, Foundry 
Northern Engr. Works, Detroit 

Mich. ; 
Obermayer Co., 8., Cincinnati, O 


Cincinnati, 0 


Paxson Co., J. W., Philadel., Pa 

Whiting Foundry Equip. Co., Har 
vey, Ill. 

Cutters, Milling 

Becker-Brainard Milling Mach 


Co., Hyde Park, Mass. 
Brown & Sharpe Mfg. Co., Provi 
dence, R. I. 
Cleveland Twist Drill Co., 
land, O. 
Gay & Ward, Athol, Mass. 
Ingersoll Milling Mach. Co., Rock 
ford, Ill. 

Morse Twist Drill & Mach. Co., 
New Bedford, Mass. 
Rogers, John M., Boat, 
Drill Works, Gloucester 


Cleve 


Gage & 
City, 


N. J. 
Standard Tool Co., Cleveland, O 
Cutting-ofi Machines 
Bement, Miles & Co., New York 
Bignall-Keeler Mfg. Co., Edwards- 
ville, : 
Brown & Sharpe Mfg. Co., 
dence, R. 


Provi 


Brown & Zortman Mcehry. Co., 
Pittsburg, Pa. 

Davis Mach. Co., W. P., Roches- 
ter, N.. 


Hurlbut-Rogers Mach: Co., South 


Sudbury, Mass. 


Newton Mach. Tool Wks., Phila- 
delphia, Pa. 

Niles Tool Works Co., New York. 

Pond Mach. Tool Co., New York 

Cutting eff Tools 

Armstrong Bros. Tool Co., Chi- 
cago, . 

Pratt & Whitney Co., Hartford, 


Conn. 
Dies, Sheet Metal 
Bliss Co., E. W., Brooklyn, N. Y 


Hay-Budden Mfg. Co., Brooklyn, 
mM. Ee 

Terkins Mach. Co., So. Boston, 
Mass. 

Toledo Mach. & Tool Co., Toledo, 
Ohio. 

Pies, Threading, Opening 

Errington, F. A., New York. 

Geometric Drill Co., New Haven, 


Conn. 
Jones & Lamson Mch. Co., Spring 


field, Vt. 
Maines Mach. Co., Philadel., Pa. 
Modern Tool Co., Erie, Pa. 
Pratt & Whitney Co., Hartford, 


Conn. 
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Dowel Pins 
Obermayer Co., S., Cincinnati, O 
Winkley Co., Hartford, Conn 
Drawing Boards and Tables 

Rich, J. & G., Philadelphia, Da 
Drawing Instruments 
Alteneder & Son, Theo., 

phia, Va. 
Keuffel & Esser Co., 


Philadel 
New York 


Drilling Machines, Bench 


Barnes Co., W. F. & John, Rock- 
ford, Ill. 
Pratt & Whitney Co., Hartford, 


Conn. 


Drilling Machines, Boiler 
Aurora Tool Works, Aurora, Ind. 
Baush Mch. Tool Co., Springfield, 
Mass. 
Bickford Drill & 
cinnati, 0. 
Bement, Miles & Co., New York. 
Dallett & Co., Thos. H., Phila., Pa. 
Niles Tool Works Co., New York. 
Pond Mach. Tool Co., New York. 
Prentice sros. Co., Worcester, 
Mass. 


Drilling Machines, Multiple Spindle 
Baker Bros., Toledo, O. 


Tool Co., Cin- 


Barnes Co., Rockford, Ill. 

Barnes Co., W. F. & John, Rock- 
ford, Ill. 

Barr, H. G., \,orcester, Mass 


Baush Mch. Tool Co., Springfield, 
Mass. 
sement, 
Bickford Drill & 
nati, O. 
Brown & 
l’ittsburg, 


Miles & Co., 
Tool 


New York. 
Co., Cincin 


Zortman 
Pa 


Mehry. Co., 


Dallett & Co., Thos. H., Phila., Va. 

Garvin Mach. vo., New York 

Harrington, Son & Co., Edwin, 
Philadelphia, Pa. 

McCabe, J Bun New York 


Marshall & Huschart Mchry. Co., 
Chicago, l. 

Newton Machine 
Philadelphia, Va. 

Niles Tool Works Co., New York 

Prentice Bros. Co., Worcester, 


Tool Works, 


Mass 

Prentiss Too! & Supply Co., New 
York. 

Woodward & Rogers Co., llart 
ford, Conn. 


Drilling Machines, Pneumatic 

Chicago Pneumatic Tool Co., Chi 
eago, Ill. 

Cleveland Pneu. 
land, Ohio. 

Phila. Pneumatic Tool Co., Phila 
delphia, Pa. 

Q & C Co., Chicago, Il. 


Tool Co., Cleve 


Standard Ry. Equip. Co. St 
Louis, Mo. 

Drilling Machines, Portable 

Dallett & Co., Thos. H., Phila., Pa. 


Hisey-Wolf Mch. Co., Cincin., O 


Drilling Machines, Radial 

American Tool Wks. Co., Cin., O. 

Baush Mch. Tool Co., Springfield, 
Mass. 


Bement, Miles & Co., New York 


Bickford Drill & Tool Co., Cin 
cinnati, Ohio. 

Cleveland Punch & Shear Works 
Co., Cleveland, O. 

Dreses Mach. Tool Co., Cincin., O. 


Fosdick Mach. Tool Co., Cincin., O 

Gang Co., Wm. E., Cincinnati, O 

Harrington, Son & Co., Edwin, 
Philadelphia, Pa. 

Hill, Clarke & Co., Boston, Mass 

McCabe, J. J., New York. 

Marshall & Huschart Mehry. Co., 
Chicago, Il. 

Mueller Mach. Tool Co., Cincin., O 

Niles Tool Works Co., New York 

Pond Mach. Tool Co., New York 

Prentice Bros. Co., Worcester, 
Mass. 

Prentiss Tool & Supply Co., New 
York. 

Reade Mchry. Co., Cleveland, O 


Drilling Machines, Turret 


Niles Tool Works Co., New York 

Quint, A. D., Hartford, Conn 

Vanderbeek Tool Works, Hart 
ford, Conn. 


Drilling Machines, Upright 


American Tool Wks. Co., Cin., O 

Aurora Tool Works, Aurora, Ind 

Baker Bros., Toledo, O. 

Barnes Co., B. F., Rockford, Lil 

Barnes Co., W. F. & John, Rock 
ford, Ill. 


| Blaisdell & Co 


| Cincinnati 


|} Gould & Eberhardt, 


| Roth 


Drilling Machines, Upright—Cont'd 

Barr, H. G., Worcester, Mass 

Bement, Miles & Co., New York 

* Worcester, 
Mass. 

Brown & Zortman 
Pittsburg, Va 
Mach. Tool Co., Cin., O 
Davis Mach. Co., W. P., Roches 

ter, HM. ¥. 
Fosdick Mach. Tool Co., Cincin 
nati, O. 


Mechry. Co., 


Newark, N. J 

Ilarrington & Son Co., Edwin, 
Philadelphia, Pa. 

Hill, Clarke & Co., Boston, Mass 

Hoefer Mfg. Co., Freeport, I11. 

Knecht LBros. Co., Cincinnati, O 


Le Blond Mach. Tool Co., R. k., 
Cincinnati, O. 

McCabe. J. J.. New York 

Marshall & Iluschart Mchry. Co., 


Chicago, Il. 
Murray Mig. Co., 
ley, S. L., N 


Richmond Val 


> Ss & * 
| Niles Tool Works Co., New York. 


New Haven Mfg. Co., New Haven, 


Conn. 

Pratt & Whitney Co., Ilartford, 
Conn 

Prentice Bros. Co., Worcester, 
Mass 

Prentiss Tool & Supply Co., New 
York. 

Sibley & Ware, South Bend, Ind 


Washburn Worcester, 
Mass. 

Woodward & 
ford, Conn. 


Drills, Center 
Pratt & Whitney Co., 


Conn. 
Slocomb Co., J. T., 


Shops, 


Ilart 


Rogers Co., 


Hartford, 


Providence, 


Drills, Rail 


jement, Miles & Co., New York 

Niles Tool Works Co., New York 

Drills, Ratchet 

Parker Co., Chas., Meriden, Ct 

Pratt & Whitney Co., Hartford, 
Conn. 

Dynamos 

Akron Elec. Mfg. Co., Akron, © 

Cc & C Electric Co., New 


York 
. Mil 


Christensen Engineering Co 
waukee, Wis. 

Commercial Electric Co 
apolis, Ind 


Indian 


Crocker-Wheeler Electric Co., Am 
pere, N. J 

Eck Dynamo & Motor Co., Belle 
ville, N. J. 

General Elec. Co., New York 

Jantz & Leist Elec. Co., Cincin., O 

Mechanical Appliance Co., Mil 


waukee, Wis. 


Milwaukee Elec. Co., Milwaukee, 


is 

Northern Elee. Mfg. Co., Madison, 
Wis. 

Robbins & Myers Co., Springfield, 
Ohio. 


Bros. & Co., Chicago, Ill 


| Sprague Elec. Co., New York 


Storey Motor & Electric Co., Har 
rison, N. J. : 
Triumph Elec. Co., Cincinnati, O. 


Western Electric Co., Chicago, Il. 

Westinghouse Electric & Mfg. Co., 
Pittsburgh, Pa. 

Electrical Supplies 

Akron Elec. Mfg. Co., Akron, O 

Commercial Electric Co., Indian 
apolis, Ind. ; 

General Elec. Co., New York 


Milwaukee Elec. Co., Milwaukee, 
Wis. 


Storey Motor & Electric Co., Har 
rison, N. J. 

Triumph Electric Co., Cincin., O 

Western Electric Co., Chicago, Ill 

Westinghouse Elec. & Mfg. Co., 
Pittsburgh, Pa. 

Blevators 

Albro-Clem Elevator Co., Phila 
delphia, Pa 

Curtis & Co. Mfg. Co., St. Louis, 
Mo 

Iloward Iron Wks., Buffalo, N. Y 

Morse, Williams & Co., Phiia., Pa 


| Emery Wheels 


See 


Grinding Wheels. 


Enclosures, Tool-room 
Merritt & Co., Philadelphia, Pa. 


Engines, Automobile 
Olds Motor Works, 


Lansing, Mich. 


MACHINIST 


Engines, Gas and Gasoline 
Backus Water Motor Co New 

ark, N. J 
Columbus Mach. cvo., 
Cooper Mach. Co., 
Elyria Engine Co., Elyria, O 
Foos Gas Eng. Co., Springfield, O 
Mietz, August, New York 


Columbus, O 
Saltsburg, l’a 


National Engine Co., Rockford, 
Ill. 

New England Gas Engine Co., 
Soston, Mass. 

New Era Iron Wks., Dayton, O 


Olds Motor Wks., Lansing, Mich 


Stover Engine Works, 
Il! 

Struthers-Wells Co., Warren, Pa 
Gngines, Steam 

Buffalo Forge Co., Buffalo, 
rick Co., Waynesboro, Da. 
Rand Drill Co., New York. 
Struthers-Wells Co., Warren, Pa 


a = 


Exhaust Fane 


tuffalo Forge Co., Buffalo, N. Y 
Exhaust Heads 
Burt Mfg. Co., Akron, © 


Pans, Electric 
General Electric 
Northern Elec. 
Wis 
Sprague Elec. Co., 


New York 


+ 


New York 


Western Electric Co., Chicago, lll 
Westinghouse Elec. & Mfg. Co., 
Pittsburgh, Va. 


Feed Water Heater and Puritier ° 
Hawley Down Draft Furnace Co 
Chicago, II 


Files, Letter 


Derby Desk Co., New York 

Piles and Rasps 

Barnett Co., G. & IIL., Phila., Pa 

Hammacher, Schlemmer & Co., 
New York 

Nicholson File Co., Provi., R. I 

l’atterson, Gottfried & Ilunter 
New York 

Troy File Works, Troy, N. ¥ 


Filing Machines 

Cochrane-Bly Mach. Co., 
ter, N # 

Fillers, Oil Can 

The Winkley Co 

Filters, Oil 


Roches 


Hartford, Conn 


Burt Mfg. Co., Akron, © 
Fittings, Steam 
Crane Co., Chicago, Ill 


Crosby Steam 
Boston, Mass 


Jenkins Bros., New York 
Lunkenheimer Co., Cincinnati, O 
Walworth Mfg. Co., Boston, Mass 
Flexible Shaits 

Chicago Flexible Shaft Co., Chi 


cago, 


Forges 


Buffalo Forge Co., buffalo, N. Y 
Patterson, Gottfried & Ilunter, 
Ltd., New York. 


Forgings, Drop 

Billings & Spencer Co., 
Conn. 

Wyman & 
Mass. 

Forgings, Hydraulic 

Wyman & _ Gordon, 
Mass. 

Forgings, Steel 

Hay-Budden Mfg. Co., 


Gordon, 


Ms us 
Wyman & Gordon, 
Mass. 
Poundry Furnishings 


Obermayer Co., S., Cincinnati, O 





Paxson Co., J. W., Philadel, Pa. 

Whiting Foundry I:quip. Co., Ilar 
vey, Ill. 

Purnaces, Coal, Gas and Oil 

Am. Gas Furnace Co., N. Y. City 
tuffalo Forge Co., Buffalo, N. ¥ 

Chicago Flexible Shaft Co., Chi 
cago, Ill. 

Ilawley Down Draft Furnace Co., 
Chicago, Ill 

Jacobson Mach Mfg Co., Wa 
ren, Pa 

Obermayer Co., S., Cincinnati, O 

Furnaces, Gas 

Am. Gas Furnace Co., N. Y. City 

Furniture, Machine Shop 

New Britain Mach. Co., New Brit 


ain, Conn. 


Freeport, 


Mfg. Co., Madison. 


Gage & Valve Co., 


hiartford, 


Worcester, 


Worcester, 


brooklyn, 


Worcester, 


Gages, Recording 


Bristol Co., Waterbury, Conn 
Gages, Standard 
Brown & Sharpe Mfg. Co., Provi 


dence, R l 


| Rogers, John M., Boat, Gage & 
Drill Works, Gloucester Clty, 
N. 
Sawyer Tool Mfg. Co., Fitchburg, 
Mass 
Slocomb Co., J r Prov., R. I 
Starrett Co., L. S., Athol, Mass 





Gages, Steam 
Crosby Steam Gage & 
Boston, Mass 


Valve Co., 


Gear Cutting Machinery 


Becker-Brainard Milling Mach 

Co., Hyde Park, Mass 
sickford Drill & Tool Co., Cin., O 
Co., Provi 


Brown & Sharpe Mfg 
dence, R. I 


Fellows Gear Shaper Co., Spring 


field, Vt 
Gleason Too! Co., Rochester, N. Y. 
Gould & Eberhardt, Newark, N. J 


Harrington & Son Co., Edwin, 
Philadelphia, Pa 

Newton Mch. Tool Wks., Phil, Pa. 

Niles Tool Works Co., ..ew York 

Whiton Machine Co., D. E., New 
London, Conn 


Gears, Cut 


Bilgram, Hugo, Philadelphia, I’a 
Boston Gear Wks., Boston, Mass 
frown & Sharpe Mfg. Co., Provi 
dence, R 

| Faweus Mach. Co., Pittsburgh, I'a 
Fellows ‘icar Shaper Co., Spring 
field, Vt 

Gleason ‘lool Co., Rochester, N. \ 

Gould & Eberhardt, Newark, N. J 

Grant Gear Works, Boston, Mass 
liarrington, Son & Co.. Edwin. 


| Ilorsburgh & Scott, 





Philadelphia, Va 
Cleveland, O 


Knell Air Brake Mfg. Co., Battle 
Creek, Mich 

Messmer Mix Co ierd Ss 
Louis Mo 

New Process Raw Hide Co., Syra 
cuse, N 

N. Y¥. Gear WI Brooklyn, N. ¥ 

Nuttall Co., R. 1b. Pittsburgh, Pa 

Patterson, Gottfried & ILlunter, 
Ltd., New York 

Philadelphia Gear Works, Phila 
delphia. L'a 

Simonds Mfg. Co., Pittsburgh, Pa 

Gears, Moided 

Caldwell & Son Co., Il. W., Chi 
cago, Il 

Franklin Mfg. Co., Syracuse, N. Y 


‘ 
Greenwald Co., I. & E., Cincin., O 


Gears, Rawhide 


Chicago Raw Hide Co., Chicago 
Ill. 
Fawceus Mch. Co., Pittsburgh, Pa 


Horsburgh & Scott, Cleveland, O 
New Process Raw Hide Co., Syra 
cuse, N. ¥ 
Nuttall Co., R. l’a 


D., Pittsburgh, 


Gears, Worm 

Albro-Clem Elevator Co., 
phia, Ta 

Fawcus Mach. Co., 


Philade! 


Pittsburgh, Pa 


Morse, Williams & Co., VPhila., Pa 
Nuttall Co.. R. D., Pittsburgh, Pa 
Simonds Mfg. Co., Pittsburgh, Ia 
Graphite 

Dixon Crucible Co., Jos., Jersey 


City, N. J 
Lubriphite Co., 
Obermayer Co., 8., 


Jersey City, N. J 
Cincinnati, O 


Grinders, Center 


Ileald & Son, L. S., Barre, Mass 
Hisey-Wolf Mach. Co., Cincin., 0 
Grinders, Cock 

Windsor Mach. Co., Windsor, Vt 


Grinders, Cutter 


Adams Co., Dubuque, lowa 

Automatic Mach. Co., Greenfield, 
Mass 

secker-Brainard Milling Mach 
Co., Hyde Park, Mass 

Brown & Sharpe Mfg. Co., Provi 
dence, R. I 

Cincinnati Milling Mach. Co., Cin 
cinnati, © 

Garvin Machine Co., New York 

Norton Emery Wheel Co., Worces 
ter, Mass 

Pratt & Whitney Co Hartford, 
Conn 

Rivett-Dock Co., Boston, Mass 

Woodward & Rogers Co., Hart 


ford, Conn 








Grinders, Disc 


gesly & Co., Chas. H., Chicago, 
Ill. 

Gorton Mach. Co., Geo., Racine, 
Wis. 

Iroquois Mach. Co., New York. 

Ransom Mfg. Co., Oshkosh, Wis. 

Grinders, Drill 

Gorton Mach. Co., Geo., Racine, 
Wis 

Ileald & Son, L. S., Barre, Mass. 


Standard Tool Co., Cleveland, O. 

Washburn Shops, Worcester, 
SLUSS. 

Wilmarth & Morman Co., Grand 
Rapids, Mich. 


Grinders, Tool 


Barnes Co., B. F., Rockford, Il. 

Barnes Co., W. IF. & John, Rock- 
ford, Ill. 

Barr, Il. G., Worcester, Mass. 


Brown & Sharpe Mfg. Co., Provl- 
dence, R. I. 

Diamond Mach. Co., Provi., R. I. 

Gisholt Mach. Co., Madison, Wis. 

Iroquois Mach. Co., New York. 

Landis Tool Co., Waynesboro, Pa. 

Modern Tool Co., Erie, Pa. 

Northampton Emery Wheel Co., 
Leeds, Mass. 

Ransom Mfg. Co., Oshkosh, Wis. 

Safety Emery Wheel Co., Spring- 
field, ©. 

Whitney Mfg. Co., Hartford, Ct. 


Grinding Machines 


Brown & Sharpe Mfg. Co., Provl- 
dence, R. I. 
Builders’ Iron Foundry, Provi- 
dence, R. IL. 
Diamond Mach. Co., Prov., R. I. 
Falkenau-Sinclair Co., Phila., Pa. 
Goodell-Pratt Co., Greenfield, 
Mass. 
Gorton Mach. Co., Geo., Racine, 
is. 
Greenfield ssach. Co., Greenfield, 
Mass. 


"Hill, Clarke & Co., Boston, Mass. 
IHlisey-Woit Mch. Co., Cincin., O. 
Iroquois Mach. Co., New York. 

Landis Tool Co., Waynesboro, Pa. 
Marshall & Huschart Mchry. Co., 


Chicago, Ill. 

Mechanical Appliance Co., Mil- 
waukee, Wis 

Northampton Emery Wheel Co., 
Leeds, Mass. 

Norton Emery wheel Co., Worces- 
ter, Mass. 

Prentiss ‘Tool & Supply Co., New 
York 

Ransom Mfg. Co., Oshkosh, Wis. 

Safety Emery Wheel Co., Spring- 
field, Ohio. 

Tanite Co., Stroudsburg, Va. 


Washburn Shops, Worcester, 
Mass. 
Webster & 

field, O 


Perks Tool Co., Spring- 


Wilmarth & Morman Co., Grand 
Rapids, Mich. 
Woodward & Rogers Co., Hart- 


ford, Conn. 
Grinding Wheels 
Builders’ Iron 
dence, R. 1. 
Carborundum Co., 
N. Y 


foundry, Provi- 


Niagara Falls, 


Diamond Mach. Co., Provi., R. I. 
Hampden Cor. Wheel Co., Bright- 


wood, Mass 
Northampton Emery Wheel Co., 
Leeds, Mass. 


Norton Emery Wheel Co., Worces- 
ter, Mass. 
Safety Icmery 
field, O 
Tanite Co., Stroudsburg, Pa. 


Grindstones 


Wheel Co., Spring- 


Lombard & Co., Boston, Mass. 
Gun Barre! Machinery 

Bement, Miles & Co., New York. 
Diamond Mach. Co., Provi., R. LL. 
Niles Tool Works Co., New York. 
Pond Mach. ‘ool Co., New York. 


Reed Co., F. E., Worcester, Mass. 


Hack Saw Blades and Frames 


Goodell-Pratt Co., Greenfield, 
Mass 

Ilammacher, Schlemmer & Co., 
New York. 

Millers Falls Co., New York. 

Patterson, Gottfried & Hunter, 
Ltd.. New York 


Starrett Co., L. S., Athol, Mass. 
West Haven Mfg. Co., New Haven, 
Conn. 

Hack Saws, Power 

Hoefer Mfg. Co., Freeport, Ill. 
Millers Falls Co., New York. 
West Haven Mfg. Co., New Haven, 
Conn. 








AMERICAN 


Hammers, Drop 

Bement, Miles & Co., 

Billings & Spencer Co., 
Conn. 


New York. 
Hartford, 


Bliss Co., E. W.. Brooklyn, N. Y. 

froquois Mach. Co., New York. 

Mossberg & Granville Mfg. Co., 
Providence, KR. IL. 

Perkins Mach. Co., Boston, Mass. 

Toledo Mach. & Tool Co., Toledo, 
Ohio. 


Hammers, Pneumatic 
Chicago Pneumatic Tool Co., Chi- 
cago, n 
Pneumatic Co., 
oO 


Cleveland Tool 
Dallett & Co., Thos. H., Phila., Pa. 


Cleveland, 


Phila. Pneu. Too! Co., Philadel- 
phia, Pa. 

. & C. Co., Chicago, III. 

Standard Ry. Equip. Co., St. 


Louis, Mo. 
Hammers, Power 


Scranton & Co., The, 
Conn. 


New Haven, 


Hammers, Steam 
Bement, Miles & Co., New York. 
Bethlehem Fdry. & Mach. Co., Sv. 


Bethlehem, Pa. 

Chambersburg Engr. Co., Cham- 
bersburg, Pa. 

Cleveland Punch & Shear Wks. 


Co., Cleveland, O. 
Pittsburg Shear, Knife 
Co., Pittsburg, Pa. 


Heating and Ventilating Apparatus 
Buffalo Forge Co., Buffalo, N. Y. 


Heating Machines, Automatic 
Am. Gas Furnace Co., New York. 
Hoisting and Conveying Machinery 
Brown Hoisting Mchry. Co., New 
York. 
Caldwell & a Was 
cago, Ill. 
Hunt Co., €. 
ton, N. Y. 
Link Belt Ingineering Co., Phila- 
delphia, Da. 
Niles-Bement-Pond Co., 


Hoists, Electric 

C & C Electric Co., New York. 

Hunt Co., C. W., West New Brigh- 
ton, N. ¥ 


& Mach. 


pon Co., Chi- 


w., West New Brigh- 


New York. 


Northern Engineering Works, De- 
troit, Mich. 

Pawling & Harnischfeger, Mil- 
waukee, Wis 

Sprague [Electric Co., New York. 

Hoists, Hand 

Ilarrington, Son & Co., Edwin, 
Philadelphia, Ta. 

Yale & Towne Mfg. Co., New 
York. 


Hoists, Pneumatic 
Chicago Pneumatic Tool Co., Chil- 
cago, Ill 


Cleveland Pneumatic Tool Co., 
Cleveland, O. 
Curtis & Co. mfg. Co., St. Louis, 


Mo 
Knell Air Brake Mfg. Co., Battle 
Creek, Mich. 
Northern Engineering Wks., 
troit, Mich. 
Rand Drill Co., New York. 
Hose Coupler 
Clark Co., W. J., 
Index Cards 
Derby Desk Co., 
Indicators, Speed 
Starrett Co., L. S., 
Indicators, Steam 


De- 


Salem, O. 
New York. 


Athol, Mass. 


Crosby Steam Gage & Valve Co., 
Boston, Mass. 

Injectors 

Lunkenheimer Co., Cincinnati, QO. 

Sellers & Co., Wm., Phila., Pa. 


Inspection and Tests 

Hunt Co., Robt. °"W., Chicago, Il 
Instruction Schools 

See Schools, Correspondence. 
Jacks, Hydraulic 


Bethlehem Fdry. & Mch. Co., So. 
Bethlehem, la. 

Watson-Stillman Co., New York. 

Key Seaters 

Baker Bros., Toledo, O. 

Bement, Miles & Co., New York. 

Chattanooga Mchry. Co., Chatta- 
nooga, Tenn 

Davis Mach. Co., W. VP., Roches- 
ter, N.. ¥ 


Mitts & Merrill, Saginaw, Mich. 








MACHINIST 


Keys, Machine 


Standard Gauge Steel Co., Beaver 


Falls, Pa. : 
Whitney Mfg. Co., Hartford, Ct. 
Lamps, Arc 
General Electric Co., N. Y. City. 
Western Llectric Co., Chicago, Lil. 
Westinghouse Elec. & Mfg. Co., 

Pittsburgh, Pa 
Lathe Attachments 
National Machine Tool Co., Cin 

cinnati, O. 


Lathe Dogs 


Armstrong 
cago, Ill. 

Besly & Co., Chas. H., 
Ill 


Bros. Tool Co., Chi- 


Chicago, 


Le Count, Wm. G., So. Norwalk, 
Conn. 

Pratt & Whitney Co., Hartford, 
Conn. 

Tindel-Morris Co., Eddystone, Pa. 

Lathes 

American Tool Wks. Co., Cin., O. 

Automatic Mach. Co., Greentiele, 
Mass. 

Barker & Co., Wm., Cincin., O. 

Karnes Co., LB. w«., Rockford, Lil. 

Barnes Co., W. F. & John, Rock- 
ford, Ill. 

Bement, Miles & Co., New York. 

Blaisdell & Co, Pes Worcester, 
Mass. 


Bradford Mach Tool Co., Cin., O. 


Bullard Mach. ‘Tool Co., Bridge- 
port, Conn. 
Davis Mach. Co., W. P., Roches- 


ter, N. Y. 
Diamond Machine Co., Prov., R. I. 
Fay & Scott, Dexter, Me. 
Flather & Co., Nashua, N. H. 
Garvin Mach. Co., New York. 
Greaves, Klusman Co., Cincin., O. 
Harrington, Son & Co., Edwin, 
Philadelphia, Pa 
Hendey Mach. ©o., Torrington, Ct. 
Hill, Clarke & Co., Boston, Mass. 


Le Blond Mach. Too! vco., Rh. K., 
Cincinnati, O. 

Lodge & Shipley Mech. Tool Co., 
Cincinnati, O 

McCabe, J. J.. New York. 

Marshal! & Itluschart Mehry. Co., 


Chicago, Ill. 

Milwaukee Machine Tool Co., Mil- 
waukee, Wis 

New Haven Mfg. Co., 
Conn. 

Niles Tool Works Co., New York. 

Pond Mach. Tool Co., New York. 


New Haven, 


Pratt & Whitney Co., Hartford, 
Conn 

rentice Bros Co., Worcester, 
Mass. 

Prentiss Tool & Supply Co., New 
York 

Reed Co., F. E., Worcester, Mass 


Schumacher & Loye, Cincinnati, 
Ohio. 

Sebastian Lathe Co., Cincin., O. 

Seneca [alls Mfg. Co., Seneca 
Falls, N. Y. 


Silk Mach. Tool Co., P. P.. Cin., O. 

Tanite Co., Stroudsburg, Pa. 

Washburn Shops, Worcester, 
Mass. 


Lathes, Automatic Screw-Threading 


Automatic Machine Co., Bridge 
port, Conn. 

Lathes, Bench 

Faneuil Watch Tool Co., Boston, 
Mass. 

Loop-Lock Mach. Co., Waltham, 
Mass. 

Waltham Watch Tool Co., Spring 
field, Mass. 


Lathes, Boring 
Streit Mach. Co., A., 
Lathes, Wood 
American Machinery Co., 
Rapids, Mich. 
Letters, Pattern 
Butler, A. G., N. Y. ¢ 
Levels 
Mass. Tool Co., 
Starrett Co., L. S., 
Lockers, Clothes 
Merritt & Co., Philadelphia, Pa. 


Cincin., O. 


Grand 


ity 


Greenfield, Mass 
Athol, Mass. 


Narragansett Mach. Co., Provi- 
dence, R. I. 

Locomotives, Shop 

Hunt Co., C. W., West New Brigh- 
con, NK. X. 

Lubricants 


Besly & Co., Chas. H., Chicago, III. 


Dixon Crucible Co., Jos., Jersey 
Cues, o. 4. 
Lubriphite Co., Jersey City, N. J. 
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Lubricators 

Besly & Co., Chas. H., Chicago, III. 
sowen Mfg. Co., Auburn, N. Y 
Crane Co., Chicago, III. 
Lubriphite Co., Jersey City, N. J 
Lunkenheimer Co., Cincinnati, O 


Machine Screws 


Atlantic Mach. Screw Co., Boston, 
Mass. 
Worcester Mach. Screw Co., Wor- 


cester, Mass. 
Machinery Builders, Special 


American Fdry. & Mach. Co., 
Hanover, Pa. 

Blanchard Mach. Co., The, Bos 
ton, Mass. 

Clark & Co., J. M., Rochester, 
_ = 


Eclipse Mach. Co. 

Fawceus Mch. Co., 

Hart, Frederick, 
N 


, Cleveland, O. 
Pittsburgh, Pa. 
Poughkeepsie, 


oe A 

Hoefer Mfg. Co., Freeport, Ill. 

Knell Air Brake Mfg. Co., Battle 
Creek, Mich. 

Murray Mfg. Co., Richmond Val- 
oe, &.. Sa Des Be 

National Tool & Stamping Co., 
Philadelphia, Pa. 

Pratt & Whitney Co., 
Conn. 

Simonds Mfg. 

Turner Mach. 

Woodward & 
ford, Conn. 

Machinists’ Small, Tools 

Besly & Co., Chas. H., Chicago, I11. 

Billings & Spencer Co., Hartford, 
Conn. 

Brown & Sharpe Mfg. Co., Provi- 


Hartford, 


Co., Pittsburgh, Pa. 
Co., Danbury, Ct. 
Rogers Co., Llart- 


dence, R. I. 

Brown & Zortman Mcehry. Co., 
Pittsburg, Da. 

Cleveland Twist Drill Co., Cleve 
land, O. 

Hammacher, Schlemmer & Co., 
New York. 

Kendrick & Davis, Lebanon, N. II. 

MeCrosky & Huber, Cincinnati, U 

Mass. Tool Co., Greenfield, Mass 
*atterson, Gottfried & Hunter, 
Ltd., New York. 

Sawyer ‘lool Mfg. Co., Fitchburg, 
Mass. 


Slocomb Co., J. T., 
Starrett Co., L. S., 


Provi., R. I 
Athol, Mass 


Machinists’ Supplies 


Patterson, Gottfried & Hunter 
New York. 

‘andreils, Expanding 

Nicholson & Son, W. HIl., Wilkes 
barre, Pa. 

Mandrels, Solid 

Cleveland Twist Drill Co., Cleves 
land, O. 

Morse Twist Drill & Mach. Co., 
New Bedford, Mass 

| Rogers, John M., Boat, Gage & 
Drill Works, Gloucester City, 
N. J. 

| Standard Tool Co., Cleveland, O 

Measuring Machines 

Rogers, John M., Boat, Gage & 





lbrill Works, Gloucester City, 
N. J. 


Metal, Bearing 


gesly & Co., Chas. H., Chicago, 
Lil. 
Genesee Metal Works, Rochest 


Patterson, Gottfried & Hunter, 
New York. 

Phosphor Bronze 
Philadelphia, Pa. 

Spence Mfg. Co., Milwaukee, Wis 


Smelting Co., 


Micrometer Calipers 

Brown & Sharpe Mfg. Co., 
dence, R. I. 

Sawyer Tool Mfg. Co., Fitchburg, 
Mass 

Slocomb Co., J. T., 
_ 

Starrett Co., L. S., Athol, Mass 


Milling Machines, Horizontal 
Adams Co., Dubuque, lowa. 
Beaman & Smith Co., Prov., R. I 


Provi 


Providence, 


Becker-Brainard Milling Mach 
Co., Hyde Park, Mass. 

Bement, Miles & Co., New York. 

Brown & Zortman Mechry. Co., 


Pittsburg, Pa. 
Hendey Mach. Co., Torrington, Ct 


Ingersoll Mill. Mach. Co., Rock- 
ford, Ill. 

Newton Mach. Tool Wks., Phila- 
delphia, Pa. 

Niles Tool Works Co., New York 

Pratt & Whitney Co., Hartford, 
Conn. 
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Milling Attachments 


The Adams Co., Dubuque, Iowa 
Becker-Brainard Milling Mach 
Co., Hyde Park, Mass. 
Co., Provi 


Brown & Sharpe Mfg. 
dence, R. I 
Cincinnati Milling 
cinnati, O 
Kempsmith 
‘is. 


Mach. Co., Cin 


Mfg. Co., Milwaukee, 


Milling Machines, Bench 

Faneull Watch Tool Co., 
Mass. 

Hill, Clarke & Co., 

Loop-Lock Mach. 
Mass. 

Waltham Watch 
field, Mass. 


Boston, 


Boston, Mass 
co., Waliuam, 


Tool Co., Spring 


Milling Machines, Plain 

American Tool Wks. Co., Cin., O. 

Aurora Tool Works, Aurora, Ind 

Becker-Brainard Milling Mach 
Co., Hyde Park, Mass. 

Bement, Miles & Co., New York. 

Brown & Sharpe Mfg. Co., Provi- 
dence, R. I. 

Brown & Sertenee Mehry. 
Pittsburg, I: 

Cincinnati Milling Mach. 
cinnati, U. 

Garvin Mach. Co., 

Hendey Mach. Co., 


Co., 
Cin 


New York. 


Torrington, Ct. 


Hill, Clarke & Co., Boston, Mass. 

Kempsmith Mfg. Co., Milwaukee, 
Wis. 

Le Blond Mach. Tool Co., R. K., 


Cincinnati, O. 
Marshall & Huschart Mchry. 
Chicago, Ill. 
McCabe, J. J.. New York. 
Owen Mach. Tool Co., Springtield, 
Ohio. 
Prentiss 
York. 
Whitney 


Co., 


Tool & Supply Co., New 


Mfg. Co., Hartford, Ct. 


Milling Machines, Portable 


Underwood & Co., H. B., 
delphia, Pa. 


Phila- 


Milling Machines, Universal 

American Tool Wks. Co., Cin., O. 

Aurora Tool Works, Aurora, Ind 

Becker-LBrainard Milling Mach. 
Co., llyde l’ark, Mass 

Bement, Miles & Co., New 

Brown & Sharpe Mfg. Co., 
dence, R. 

Brown & Zortman 
Piitsburg, Pa 
Cincinnati Milling 

cinnati, O. 
Garvin Mach. Co., 
Hendey Mach. Co., 
Hill, Clarke & Co., 
Kempsmith Mfg. 

is 

Blond Mach. 
Cincinnati, O 


York 
Provi 


Mehry Co.. 


Mach. Co., Cin 
New York. 
Torrington, Ct 
Boston, Mass 

Co., Milwaukee, 


Le Tool Co., R. K., 


Marshall & Huschart Mch Co., 
Chicago, Ill. 

McCabe, J. J., New York. 

Niles Tool Works Co., New York. 

Owen Mach. Tool Co., Springfield, 
Ohio. 

srg Tool & Supply Co., New 
York 

Waltham Watch Tool Co., Spring 
field, Mass. 

Milling Machines, Vertical 

Becker-Brainard Milling Mach. 
Co., Hyde Park, Mass. 

Bement, Miles & Co., New York 

Brown & Sharpe Mfg. Co., Provi 


dence, R. 
grown & 
Pittsburg, 
Garvin Mach 
Ingersoll Muil 
tord, Ill. 
Newton Mch. 
delphia, Pa 
Niles Tool Works Co., 
Owen Mach. Tool Co., 
Ohio 
Pratt & Whitney Co., 
Conn 
Quint, A. D., 


Milling Tools, Adjustable 
Drill Co 


z.ortman 

Pa. 

Co., New 
Mach 


Mehry. Co., 


York. 
Co., Rock- 
Tool Works, Phila- 
New York. 
Springfield, 


Hartford, 


Hartford, Conn. 


Geometric . New 
Conn 

Rogers, Boat, Gage & Drill 
John M., Gloucester City, 


Haven, 


Wks., 
N. J. 


Molding Machines 


The Adams Co., 
American Foundry 
Hanover, Pa. 
Tabor Mfg. Co., Philadelphia, Pa. 
Webster & Perks Too! Co., Spring- 

field, O 


Dubuque, Iowa. 
& Mach. Co., 








Motors, Electric 


Akron Elec. Mfg. Co., Akron, O 
Cc & C Electric Co., New York. 
Christensen Engr. Co., Milwaukee, 
is. 
Commercial Electric Co., Indian- 
apolis, Ind. 
Crocker-Wheeler Co., Ampere, N.J. | 


Eck Dynamo & Motor Wks., Belle 
ville, N. J 

General Electric Co., New York. 

Jantz & Leist Elec. Co., Cin., O 

Mechanical Appliance Co., Mil 
waukee, Wis } 

Milwaukee Elec. Co., Milwaukee, 
Vis. 

— rn Elec. Mfg. Co., Madison, 


Rob ‘ll & Myers Co., Springfield, 


Ohio. 
Roth Bros. & Co., Chicago, II! 
Sprague Electric Co., New York 
Storey Motor & Electric Co., Har 


rison, N. J. 
Triumph Elec. Co., Cincinnati, O. 


Western Electric Co., Chicago, Il. 

Westinghouse Elec. & Mfg. Co., 
Pittsburgh, l’a. 

Name Plates 

Franklin Mfg. Co., Syracuse, N. Y. 


Nut Tappers 
See Bolt and Nut Machinery. 


Oil Cups and Covers 


Bay State Stamping Works, Wor- 
cester, Mass. 

Besly & Co., Chas. H., Chicago, Ill. 
sowen Mfg. Co., Auburn, i Se 

Crane Co., Chicago, Ill 

Lunkenheimer Co., Cincinnati, O. 


Tucker, W. W. & C. F., Hartford, 


Conn. 


The Winkley Co., Hartford, Conn. 

Oils 

Besly & Co., Chas. H., Chicago, Ill. 

Packing, Steam Joint 

Jenkins Bros., New York. 

N. Y. Belting & Packing Co., New 
York. 

Peerless Rubber Mfg. Co., New 
York. 

Pans, Lathe 

New Britain Mch. Co., New Brit 
ain, Conn. 

Patents 

Baldwin, Davidson & Wight 
Washington, D. C. 

Straley, Hasbrouck & 8S voder, 
New York 

Pattern Shop Machinery 

American Machinery Co., Grand 
Rapids, Mic! 


Baker Bros., Toledo, O 


Fay & Scott, Dexter, Me 

Greaves, Klusman & Co., Cin., O 

Prentiss Tool & Supply Co., New 
York 

Washburn Shops, Worcester, 
Mass. 

Pencils 

Keuffel & Esser Co., New York 


Phosphor Bronze 

Phosphor Bronze 
Vhiladelphia, Va 

Pinion Cutters 


Loop-Lock Mach. Co., 
Mass 


Waltham, 


Pipe and Fittings 

Crane Co., Ill 

Pipe Cutting and Threading 
Machines 

signall & 
wardsville, 


Chicago, 


Mfg. Co., 


Keeler 


Ii} 


Curtis & Curtis Co., Bridgeport 
Conn 

Merrell Mfg. Co., Toledo, O 

Keed Mfg. Co., Erie, Pa 


N. ¥ 
Mass 


Saunders’ Sons, D., Yonkers, 
Wells Bros. Co., Greenfield, 


Pipe Fitters’ Tools 
Cleveland Twist 
land, O 
Saunders’ 
Standard 


Drill Co., Cleve 


Sons, D., 
1001 Co., 


Yonkers, N. Y 
Cleveland, O 
Planer, Jack 


Armstrong 
cago, 


Bros. Tool Co., Chi 
Planers 


American Too! Wks. Co., Cin., O 


Belmer Mach. Tool Co., Cin., O 
Bement, Miles & Co., New York. 
Betts Mach. Co., Wilmington, Del 


Cincinnati Planer Co., Cincin., O 


Cleveland 


Smelting Co., | 


MACHINIST 


Planers— Continued 

Detrick & Harvey Mch. Co., Balt 
more, Md. 

Flather Planer Co., Mark, Nasbua, 
N. H. 

Garvin Mach. Co., New York 

Gray Co., G. A., Cincinnati, O 

Harrington, Son & Co., Edwin 
Philadelphia, Pa 

Hendey Mach. Co., Torrington, Ct 

Hill, Clarke & Co., Boston, Mass 

McCabe, J. . New York 


Niles Tool Works Co., New York 

New Haven Mfg. Co., New Haven 
Conn 

Pond Mach. Tool Co., New York 

Prentiss ‘too! & Supply Co., New 
York. 

Sellers & Co., Wm., Phila., Pa 

Whitcomb Mfg. Co., Worcester, 


Mass. 
Woodward & 
Worcester, 


Powell Vlaner Co 


ass 
Planers, Bench 
Bartlett, E. L., Loston, 


Planers, Portable 

Underwood & Co., Hl. B., Phila 
delphia, Va. 

Planers, Rotary 

Bement, Miles & Co., New 

Punch & Shear 

Cleveland, O 


York 
Works, 


Newton Mach. Tool Wks., Phila. 
delphia, Pa. 

Pond Mach. 1001 Co., New York 

Underwood & Co., Il. B., Vhila 
deiphia, Pa 

Presses, Hand 

Elmes Engr. Wks., Chas. F., Chi 
cago, il 

Perkins Mach. Co., So soston, 
Mass 


Presses, Hydraulic 


Elmes Engr. Wks., Chas. I Chi 
cago, Ill 

Watson-Stillman Co., New York 

Presses, Power 

Automatic Mach. Co., Bridgeport 
Conn 

Bethlehem rdry. & Mch. Co., So 
Bethlehem, Va 

Bliss Co., E. W., Brooklyn, N. \ 

Brown & Zortman Mehry Cr 


Pittsburgh, Da 
Chambersburg Engr. Co., Chan 


Dill 


{a.. Be < hila., I 

Mossberg & Granvi Mfg. ¢ 
Providence, R 

Perkins Mach. Co., I on, M 

Pittsburgh Shear Knife & M 
Co Pittsburgh, Va 

Prentiss Tool & Supply Co N 
York 

Toledo M & ‘I ( I l 
i) 

Profilers 

Garvin Mach. Co., New York 

Pratt & Whitney Co., Hartford 
Conn 


Pulley Turning and Boring Machires 
Harrington, Son & Co., Edwin, 
Philadelphia, Va 


New Haven Mfg. Co., New Haven 
Conn 

Niles Tool Works Co... New York 

Streit Mach. Co., A., Cinecin., O 

Pulleys 

Amer. Pulley Co., VPhilade l’a 

Caldwell & Son a. WW. Cal 
cago, Ill 

Cresson Co., Geo. V., Phila., Pa 

Federal Mtg. ('o., Cleveland, O 

lloward [ron Wks Muffalo, N. Y 

Oneida Steel Pulley Co., Oneida 

’ 

Patterson, Gottfried & Hunter, 
New York 

Reeves Pulley Co., Columbus, Ind 

rhe Aylotite Co., Cincinnati, O 

Pulleys, Friction Cone 

Evans Friction Cone Co., Boston 
Mass 

Pulleys, Speed Changing 

Speed Changing Pulley Co 


Indianapolis, Ind 


Pumps, Hydraulic 
Elmes Eng Wks., Chas. | Ch 
cago, I] 


Watson-Stillman Co., New York 

Punches, Hydraulic 

Bement, Miles & Co., New Yor! 

sjethlehem Fdry. & Mch. Co., So 


Bethlehem, Pa 


Watson-Stillman Co., New York 





Punches, Power 





Bliss ¢ I. W., Brooklyn, N. ¥ 

Bremer Mach. & Tool Co., Kala 
mazoo, M 

Buff » Forge ¢ Buualo, N. ¥ 

Cincinna ur & Shear C¢ 
Cincinti tl ) 

Cleveland I & Shea Wks 
( ‘ ‘ ‘ i? 

Hilles & J s Wilmin 1 
I) 

Long & Alls ( Hlami n 
tobi 

Perkins Macl Co., So. Bostor 
Mass 

Reade Mchry. Co., Cleveland, O 

| Rack Cutting y~emeanay 

Fellows Geat laper Co., Spring 
field, Vt 

Le Blond Macun. Tool Co Rn. Wk 
Cincinnatl, © 

Reed Co., F. 1 Worcester, Mass 

Waleott & Son, Geo. D., Jackson 
Mich 

Racks, Cut 

Fellows Gear Shaper Co., Spring 
field 


Nuttall Co., R. D., 
Simonds Mfg. Co., 


Pittsburgh, Pa 
Pittsburgh, Pa 


Standard Gauge Steel Co., Beave 
Falls, Pa 

Racks, Tool 

New Britain Mach. Co., New Brit 
ain, Conn. 

Reamers 

Cleveland i'wist Drill Co., Cleve 
land, O 

Clough, R. M., Tolland, Conn 


MecCrosky & Huber, Cincinnati, O 

Morse Twist Drill & Mach. Co 
New Bedford, Mass 

New Process Twist Drill Co., 


Taunton, Mass 


Pratt & Whitney Co., Hartford 


Conn 

togers, John M., Boat, Gage & 
Drill Works, Gioucester City, 
N | 

Standard Tool Co., Cieveland. O 


Wells Bros. Co., Greentield, Mass 
Reaming Stands 
Flather Planer Co., Mark, Nashua 
N. Il 
Riveters, Hydraulic 
Bement, Miles & ¢ New Yo 
Watson-Stillman C« New \ 
Riveters, Pneumatic 
Bement, Miles & Ci New Y 
( v ind) Wr ma lo ( 
( ve d. © 
Philadelphia l’neuma I ( 
| 1”) delphia, l’a 
Q & C Co., Chicag Ii! 
Standard Ky equip ( S 
Louls Mo 
Riveting Machines 
fement, Miles & Co., New York 
fethlehem Foundry & Mach. Co 
Ss Bethichem l’a 
Chambersburg Engr Co., Cham 
bersburg, l’a 
Long & Allstatter Co., Hamilton 
Ohio 
Perkins Mach. C¢ So Boston 
Mass 
Roller and Ball Bearings 
Auburn Ba Bearing Co., Auburn 
ms 
Ball Bearing Co., Bantam, Conn 
Rall Bearing Co., Vhiladel., Va 
Bantam Mfg. Co., Bantam, Conn 
Ire quo is Mach. Co New York 
Mossberg & Granville Mfg. ¢ 
Provids nee, It. I 





Rolling Mill Machinery 





Cleveland Punch & Shear \ 
Co., Cleveland, © 
Dill Mach. Co., T. ¢ Phila., Da 
Hilles & Jones Co Wilmingt ” 
lel 
Iroq is M ! Co New \ 
Moss xg & Granville Mfg. ¢ 
4 
ney Co llar rd 
Rubber Goods, Mechanical 
N. Y. Belting & Packing Co., New 
York 
Peerless Rubber Mfg. Co New 
York 
Rules, Steel 
Mass. Tool Co Greenfield, Mass 
Sawyer Tool Co., Fitchburg, Mass 


Slocomb Co., w. T., 
Starrett Co., L. 8., 


Provi., R. I 
Athol, Mass 


Safety Valves, Pop 


Sand Mixing}/Machines 
Obermayer Co., 8., 


Sand Blast Apparatus 


Sawing Machines, Metal 


mM. 
Newton Mach. Tool Works, t'uila 


Reade Mchry. Co., Cleveland, O. 
West Haven Mfg. Co., 


Sawing Machines, Wood 


Schools, Correspondence 
Correspondence, 


International Correspond. Schools, 


Screw Machines, Automatic 
arpe Mfg. Co., Provi- 
I 





Cleveland Automatic 


Screw Machines, Hand 
Brown & Sharpe 
I 


~~ 


Jones & Lamson Mech. Co., Spring 


Warner & Swasey 


Screw Machinery, Wood and Lag 


Besly & Co., Chas. H., Chicago, IIL. 


Wells Bros. Co., Greenfield, 
Wiley & Russell Mfg. Co., Green- 


Second Hand Machinery 


Baird Machy. Co., Vittsburg, Pa. 
towler & Co., Geo. H., Cleveland, 


Mechry. & Supply Co., 


Dawson, John IIL., Chicago, Ll. 


Fairbanks Co., Philadelphia, Pa. 


Hill, Clarke « Co., 


Niles-Bement-Pond Co., 


Tool & Supply Co., New 





Wormer Machy. Co., 


Separators, Magnetic 


Cincinnati Shaper Co., 


Planer Co., Mark, Nashua, 


Torrington, Ct. 
Hill, Clarke & Co., 
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| Shapers— Continued 

| Kelly Co., R. A., Xenia, Ohio. 

Marshall & Hluschart Mchry. Co., 
Chicago, Ill. 

New Haven Mfg. Co., 
Conn. 

Niles Tool Works Co., New York. 

Perkins Mach. Co., So. Boston, 
Mass. 

otter & Johnston 
Pawtucket, R. 

|} Smith & Mills, 


Shears, Power 
tethlehem Fdry. & Mch. Co., So. 


New Haven, 


Mach. 


oo. 


Cincinnati, O. 


Bethlehem, 1 a. 
Bliss Co., E. W., Brooklyn, N Y. 
Bremer Mach. & ‘Tool Co., Kala- 
mazoo, Mich. 


Buffalo Forge Co., Buffalo, N. Y. 


Cincinnati runch & Shear Co., 
Cincinnati, V. 
Cleveland Punch & Shear Works, 


Cleveland, O. a 
Hilles & Jones Co., Wilmington, 


Del. 

Long & Allstatter Co., Hamilton, 
Ohio. 

Perkins Mach. Co., So. Boston, 
Mass. 

Pittsburg Shear Knife & Mach. 
Co., Pittsburg, Pa. 


Reade Mchry. co., Cleveland, O. 
Toledo Mach. & Tool Co., Toledo, 
Ohio. 


Shears, Rotary 

Bethlehem Foundry & Mach. 
So. Bethlehem, Pa. 

Detrick & Harvey Mach. Co., Bal- 
timore, Md. 

Perkins Mach. Co., 
Muss. 


| Shelving, Shop 
New Britain mach. Co., 
ain, Conn. 


Slide Rests 
Rartlett, FE. E., 
| Reed Co., F. E., 


Slotters 

Baker Bros., Toledo, Ohio. 

Barr, H. G., Worcester, Mass. 

Bement, Miles & Co, New York. 
tetts Mach. Wks., Wilmington, 
Del. 

Dill Mach. Co., T. C., Phila., Pa. 

Garvin Mach. Co., New York. 

New Haven Mfg. Co., New Haven, 
Conn. 


Co., 


So. 


Boston, 


New Brit- 


Soston, Mass 
Worcester, Mass. 


Newton Mach. Tool Wks., Phila- 
delphia, l’a. , 
Niles Tool Works Co., New York. 

Sockets and Sleeves 
New Process Twist Drill Co., 
Taunton, Mass. 


Sprocket Chains 

See Driving Chains. 
Stampings, Sheet Steel 

Federal mfg. Co., Cleveland, O. 
Stamps, Steel 


The Chandler Co., Springfield, 
Mass. 

Schwerdtle Stamp Co., Bridge- 
port, Conn. 


Steel, Machinery 

Roker & Co., Hermann, New York. 

Patriarche & Bell, New York. 

Ward & Son, Edgar T., Boston, 
Mass. 

Steel, Sheet 

Federal Mfg. Co., Cleveland, O. 

Ward & Son, Edgar T., Boston, 
Mass. 

Steel, Tool 

Roker & Co., Hlermann, New York. 

Firth-Sterling Steel Co., Demmler, 


a. 
Patriarche & Bell, New York. 
Patterson, Gottfried & lHunter, 


Ltd., New York. 
Straightener, Hydraulic 
Rement, Miles & Co., New York. 
Watson-Stillman Co., New York 


Swaging Machines 


Excelsior Needle Co., Torrington, 
Conn. 

Iroquois Mach. Co., New York 

Mossberg & Granville Mfg. Co., 
l’rovidence, R I 

| Switchboards 

|} & C Electric Co, New York. 

| Triumph Elee. Co., Cincinnati, O. 

Western Electric Co., Chicago, III. 


Westinghouse Ele« & Mfg cw 


Pittsburg, Pa. 








MACHINIST 


Taker Bros., Toledo, O. 

‘Tne Beaman & Smith Co., 
dence, R. IL. 

Bickford Drill & Tool Co., Cin., O. 


Provi- 


Cincinnati Mach. ‘Tool Co., Cin- 
cinnati, O. 

Errington, F. A., N. Y. City. 

Fosdick Mach. Co., Cin., O. 

Garvin Mach. Co., New York. 

Geometric Drill Co., New Haven, 
Conn 

Modern Tool Co., Erie, Pa. 


Murray Mfg. Co., Richmond Val- 
or, & £.. B. 2X. 

Pratt & Whitney Co., Hartford, 
Conn. 

Quint, A. D., Hartford, Conn. 
Webster & Perks Tool Co., Spring- 
field, O. 
Woodward & 
ford, Conn. 


Rogers Co., Hart- 


Taps and Dies 

Besly & Co., Chas. H., Chicago, III. 

Card Mfg. Co., S. W., Mansfield, 
Mass 

Carpenter Tap & Die Co., J. M., 
Pawtucket, R. I. 

Cleveland Twist Drill Co., Cleve- 
land, O. 

Crane Co., Chicago, Ill. 

Geometric Drill Co., New 
Conn. 


Ilaven, 


Ilammacher, Schlemmer & Co., 
New York. 

Hardinge Bros., Chicago, Il. 

Morse Twist Drill & Mach. Co., 


New Bedford, Mass. 

Patterson, Gottfried & Ilunter, 
Ltd., New York. 

Pratt & Whitney Co., Hartford, 


Conn. 
Standard Tool Co., Cleveland, O. 
Webster & Perks Tool Co., Spring- 
field, O. 


Wells Bros. Co., Greenfield, Mass. 

Wiley & Russell Mfg. Co., Green- 
field, Mass. 

Winter Bros. Co., Wrentham, 
Mass. 


Taps, Collapsing 


Geometric Drill Co., New Haven, 


Conn 

Telephone System 

Clark Auto. Telephone Switch 
joard Co., Providence, R. I. 


Thread Cutting Tools 

Besly & Co., Chas. H., Chicago, III. 

Pratt & Whitney Co., Hartford, 
Conn. 

Rivett-Dock Co., 

Tool Holders 


Boston, Mass. 


Armstrong Bros. Tool Co., Chi 
eago, Ill. 
Hoggson & Pettis Mfg. Co., New 


Haven, Conn. 
McCrosky & Huber, Cincinnati, O. 
Tools, Small 
See Machinists’ Small Tools. 


Transmission Machinery 


Amer. Pulley Co., Philadel., Va 

Caldwell & Son Co., H. W., Chi- 
cago, ° 

Cresson & Co., Geo. V., Phila., Pa. 


Federal Mfg. Co., Cleveland, O 


Link-Belt Engineering Co., Phila- 
delphia, Pa. 
National Machine Tool Co., Cin 


cinnati, O 

Oneida Steel Pulley Co., Oneida, 
Me. Be 

Patterson, Gottfried & 
Lid., New York. 

Reeves Pulley Co., Columbus, Ind. 


Trimmers, Wood 


Amer. Mchry. Co., Grand Rapids, 
Mich. 


Hunter, 


Washburn Shops, Worcester, 
Mass. 

Trolleys and Tramways 

Harrington, Son & Co., Edwin, 


Philadelphia, Pa. 
Itunt Co., C. W., West New Brigh- 
ton, N. Y. 


Link Belt Engineering Co., Phila- 


delphia, Pa. 
Maris Bros., Philadelphia, Pa. 
Yale & Towne Mfg. Co., New 
York. 


Tubing, Steel 

Shelby Steel Tube Co., 
Pa. 

Turret Machines 

Automatic Mach. Co., 
Mass. 

Bradford Mach. Tool 
nati, O. 
Brown & Sharpe Mfg. 

dence, R. I. 


Pittsburgh, 


Greenfield, 
Co., Cincin- 


Co., Provi- 
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Turret Machines- 
Bullard Mach. 
port, Conn. 
Dreses Mach. Tool Co., Cincin., O. 

Flather & Co., Nashua, N. LH. 

Garvin Mach Co., New York 

Gisholt Mch. Co., Madison, Wis. 

Hill, Clarke & Co., Boston, Mass. 

Jones & Lamson Mch. Co., Spring- 
field, Vt. 

Le Blond Mach. Tool Co., R. K., 
Cincinnati, O. 
Lodge & Shipley Mach. Tool Co 
Cincinnati, O. 
Milwaukee Mach. 
waukee, Wis. 
Niles Tool Works Co., New York. 
Pearson Mach. Co., Chicago, III. 
Potter & Johnston Mach. Co., 
Pawtucket, R. I. 

—— & Swasey Co., Cleveland, 
Ohio. 

Windsor Mach. Co., 


Turrets, Carriage 
Fay & Scott, Dexter, Me. 
Twist Drills 


Continued 


Tool Co., sridge- 


Tool Co., Mil- 


Windsor, Vt. 


Cleveland Twist Drill Co., Cleve 
land, O. 

Hammacher, Schlemmer & Co., 
New York. 

Morse Twist Drill & M. Co., New 
Bedford, Mass. 

New Process ‘Twist Drill Co., 


Taunton, Mass. 


Patterson, Gottfried & Hunter, 


Ltd., New York. 
Standard Tool Co., Cleveland, O 
Unions, Brass 
Nolte Brass Co., Springtield, O 


Universal Joints 


Baush Machine Tool Co., Spring 
field, Mass 

Vanderbeek Tool Wks., Hartford, 
Conn. 

Valves 


See Steam Fittings. 

Vises, Drill 

Graham Mfg. Co., Provi., R. 1. 

Hollands Mfg. Co.. Erie, Pa. 

onion Mach. Mfg. Co, Warren, 
’a 


Vises, Metal Workers’ 

Hammacher, Schlemmer & Co., 
New York. 

Howard Iron Wks., Buffalo, N. Y 

Jacobson Mach. Mfg. Co., Warren, 
Pa 


Parker Co., Chas., Meriden, Conn 
Prentiss Vise Co., New York 
Reed Mfg Co., Erie, Pa. 
Walworth Mfg. Co., Boston, 
Vises, Pipe 

Curtis & Curtis Co., 

Conn. 

Prentiss Vise Co., New York. 
Saunders’ Sons, D., Yonkers, N. Y. 
Walworth Mfg. Co., Boston, Mass. 
Vises, Planer and Shaper 

Cincinnati Planer Co., Cincin., O. 
Hendey Mach. Co., Torrington, Ct. 


Mass 


Bridgeport, 


Pratt & Whitney Co., Hartford, 
Conn. 

Vises, Wood Workers’ 

Hammacher, Schlemmer & Co., 
New York. 

Wyman & Gordon, Worcester, 
Mass. 

Welding Machines 

Long & Allstatter Co., Hamilton, 
Ohio. 


Wire-Drawing Machinery 

Iroquois Mach. Co., New York. 

Mossberg & Granville Mfg. Co., 
Providence, R. I 

Wire-Forming Machinery 

Automatic Mach. Co., Bridgeport, 
Conn. 

Wire-Straightening Machinery 

Hoefer Mfg. Co., Freeport, III. 

Wood Working Machinery 

American Machinery Co., 
Rapids, Mich. 

Worm Hobbing Machines 

Pratt & Whitney Co., 
Conn. 

Worm Milling Machines 

Cleveland Automatic 
Cleveland, O 

Pratt & Whitney Co., 
Conn. 

Wrenches 

Coes Wrench Co., Worcester, Mass. 

Wrenches, Drop Forgea 

Billings & Spencer Co., 
Conn. 


Grand 


Hartford, 


Mach Cr 


IHlartford, 


Hartford, 
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The Measurement of Contacts. 
WILLIAMS. 
ot 


HARVEY D. 
of the term 
of 


BY 
“area contact 


the 


Ise 


invol recognition obvious fact 


that 
over, the amount of contact between them 


ve 


when two surfaces fit each other 


is purely a question of area. The contact 
is equal to the area The writer is 

aware, however, of any attempt ever hay 
ng been made to similarly measure lin 


although a 
quantitative 


been 


contact, 


‘ontact Tr 


itional 


point 
fi 
this 


aL; 
akInNg 


m 
kind 


NIT 


iT 


basis 


comparisons of has long 


known to mathematical science 


matter clear, suppose ther: 


“ed 


To make the 


are two cylinders pia¢ across each other 





at right angles and touching at a point 
Hlow does such a contact compare, in it 
ability to resist crushing, w hat 
_ 
Rau Curvature 
1g —Hag * 
A > 
a 
, gino 
| 
i > 
O 
= Cw 
“ee 
Curvature='4 FIG 
IIFFERENCI 
tween two balls of the same diametet 
\gain a roller bearing, how does the 
contact between the roller and the shaft 


id 
l 


roller of 


7 


the roller a 


f 


compare with that between 


the sleeve, and what diameter o 


equal length resting on surfact 


would be the equivalent of either? 

It is my purpose to explain how sucl 
measurements can be made, and to show 
that the method, when applied to th 
measurement of contacts between geat 


some facts of importance 
but 


basis 


teet] 


th, brings out 


vaguely 


of the 


heretofore 
rational 


been 

realized For the 
method we are principally indebted to th: 
for a later and 


which have 


Gauss and 
of 


mathematician 


fuller elucidation it to Thomson and 


Tait.* 


*National Philosophy Part I, pages 100, 
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The curvature of a plane curve is d xter 
fined by the mathematicians as the chang \ \ re ve fou 
of direction per unit of length, and ¢ ve cur 
equal to the reciprocal of the radius t \ nt 
curvature at the point considered. Thus \ 
In going once around a circle of radiu four g 
the distance traversed is the circumf | Fig t t ( 
ence, 27k while the ne tf direct 1 ¢ t t 
is, In circular measure « radia 27 In Fig cur f f the ce 
Che change of direction px t of lengtl ve eda t of the « ex edg 
is therefore 27 27TkR R \ 1 th cury 
cordingly the curvature of 2 ( ly g. 4 tu 
S I, that of I 1 h 4 T le 2 | t of I 
inch circle is 4 and that of Lig! ‘4 yx ‘4 
line is I y oO, et I 1 t tact plane 
Curvature being equal to the recip ed profil ed by the re 
of the radius of curvature, differenc« ror f the ve curvature hu 
curvature will be equal to the differencs Cue I t wi he c ct 
f the re Iproca \ id rr \ ditte ! | I ( Ver de ( ( 
— atur 
ee 
a _ 
ae. idl 
RRR ——. 
eS Wea, 
< : 
I 
S v 7 
ature = ~< ta 
7 J i 
e i eg 
wa ceanaaaiaiage eudennedaciait en 
Te 
3 ; Curvature 
Contact + 
Contact= =4 I 
I R\ I | } 
curvature by equal am when the re e pape 
ciprocals of their radu differ by eq f 1 t d bi 1 
amounts. In Fig. 1 a serie f circle ] eg the abilit 
drawn through a common point of 1 e | l of 
gency in order to show the equal ty of the t I | 
differences of curvature when the recip ed profi nta The tert 
rocals of the radii form an arithmeti l if t tl 
series edge ( gy I 1 
The curvature of a straight lin g  thicl he t of file ntact 1 
zero, that of an arc may be said to be g é fit hat betw WO 
curvature in relation to the straig! $-1 ‘ é that betwee rht 
or its relative curvature to the straight edge an 
line. Similarly, in comparing the curva When the tl t dimensi 
tures of two arcs, it will be convenient ti norm he paper is taken into accour 
use the term relative curvature instead of then we have lin ntact. The mag 
curvature, meaning thereby tude of the line ntact is equal to tl 


difference of 


the algebraic difference of the curvatures, product of the 
as dimensioned in Fig. 1 by the profile cont 
It will be seen that when two plane contact would be 


length of the line 


t Hence a 


aC 


defined as that 


unit Line 


between 












two parallel circular cylinders each 1 inch 
long and 4 inches in diametei Or it 
might be defined as that of a 2-inch cylin 






’ 1 
der I inci 


The load | 


dri al 





1 long resting on a flat surface 





wearing capacity of a cylin 





roller is manifestly proportional to 






its length Experiment shows it to be 
proportional also to the diameter Krom 





definitions it follows that the 


directly proportional! 


this and out 





pporting power 1s 





to the line contact Thus we can say 
that a safe load for hardened steel rollet 
or so-called knife-edge fulcrums is 5,000 
pounds per unit of line contact, and we 
may apply the rule with perfect confiden 
o the whole range of sizes from a_ lo 
iotive drive wheel down to the fulcrum 





1 1 
balance 


that f 


of the most delicate 


Again we 





may say 








gear teeth, cams, etec., a proper 














pounds per unit of line mtact. Suppos 
we apply this rule to some individual cas« 
Take a pair of involute gears, 20 teet! 
C 
G SSS 
* 
v 
f x 
a 
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cals are 


1.54 and .77. When the teeth 
contact at the pitch line, the relative curva- 


1.54 + .77 2.31, if both 


will be 


ire 
gears are external. If, however, the larger 
is internal, its tooth profile will be 
ll b 


gear 


he relative 


curvature Wi 
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pounds With a 36-tooth external gear 
meshing with a 40-tooth internal gear, all 
the 


10,600 pounds 


other conditions remaining same, 
allowable pressure becomes 


load 


gears to wear out Ina 


external 


} 
i) 


Such a would cause the 


short time, but wit 


20 Teeth 


| Az 
sg 


Profile. Co 


40 Teeth 


Pr 














& 
I 

! INT 

and 40 teeth, 4 pitch, 1 inch width of fac 
and 15 degrees bliqu ty The radiu I 
curvature of an involute tooth profile at 
line is equal to the pitch radius 

by the sine of the angle of 





the radu of curva 


obliquity. 
for the 


By this rule 






and gears 


The 


corresponding curvatures are the recipro- 


20-tooth jo-tooth 





ture 






are respectively and 1.30 inches 


OS 






-—_—__ 





ge 
PACT 
54 77 77. The width of the face 
being unity, the line contact will equal the 
profile contact, which 1s I + 2.31 133 
when both gears are external, and I 7 


internal 


of 


irger gear 1s 


1.30 when the 1: 
By our rule of goo pounds per unit 
line contact, the proper load for the first 
combination is 389 pounds, while for the 
is 1,170 


internal combination it 


gear 


lar 


file 


4 Pitch 
tact =.433 


20 Teeth 


4 Pitch 


Contact +$.30 


the 















resist being broken bod1 

grees with the known superior wearing 
qualities of internal gears. Fig. 5 shows 
the three cases just considered It should 
perhaps be remarked that the third cass 
s an impossible one ice the teeth, 
lrawn, are too long to pass « othe: 


without interfer fact which 


ie teeth were show! 


be apparent if all tl 
But that is apart from our present sub 
Witl pair of bevel gears the prof 
ntac ries nif vy trom one end ( 
t I to the ot he | 


ntact will be the prod ict t ie width 
the face and the mean protile contact 
In these measurements we have wl 


appears to be a perfectly rational 


ot gears, since they enab 


proportioning 
to take 


of the 


account of the w 


teeth 


aring 


the di 


qua 
ties as influenced by 


gree of contact. The commonly used tf 


method 


would 
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mulas, which take breaking 


account of 
strength only, must still be used to insure 
weaker tooth of 


for 


sufficient strength in the 


a combination, although most pur 
poses they calculate the wrong thing and 
of the most 


This last 


been left for the designer to guess at, with 


take no account 


important re- 


lation involved. has always 


such aid as could be got from tables of 


ictual performance. It may here be 
stated that this analysis is the 
efforts of the 


the writer to satisfy his 


mind regarding what seen 


markable performance of geari 
that of a combination which gave a high 
velocity ratio; but which, by an 
internal gears, avi 


The alleged 


were decidedly un 


use of 
numbered pinion 


and capacity 


although, in the light of the foregoing 
inalysis, not unreasonabk 

We have now to consider point con 
tacts. 

If two bodies touch at a point and we 


suppose them both to be 
point by two normal planes at right angles 
to each other, we will get a profile conta 

on each of the planes, and the planes wi 
intersect each other ina 
mal to both 


sidered If the 


line which ts not 


surfaces at the point con 


two planes—always at 


right angles—are rotated about this no1 


mal line as an axis the profile contacts in 


tercepted by them will gradually change 


vith the shape of the surfaces; 


ording to the mathematicians, for any 


given contact the sum of their relative 


urvatures will be constant, no n 
vhat the shape of the surfaces 
Let 1 test this by an ex ) ! 
p Onagre f a | 
the case fa 4-1nen mer \ 
2-inch cvylinde is in Fig. ¢ | t 
the two normal planes cut through o1 
n 1B and CD he terse n 
' , 
ie I ime i > W D¢ 14 mt 
gent to a straight line, f vhich the re 
; — I " 
ive curvature 1s The 1 
Q 
tersection by the plan \ 4 
nch circle tangent to 2-inch circle for 
a , ‘ I 
which the relative curvature is ! ; = 


1%. The 


sum of the relative 


Next, suppose the normal 


planes to 


GH at 


through on the lines EF and 

angles of 45 degrees Each intersect 
will be a 4-inch circle tangent to an ellipse 
at the extremity of its minor axis Phe 
minor and major axes of the ellipse 


be, respectively, 2” and 2Y 2”. The 
radius of curvature of an ellipse at the 

f minor axis is a 
the semi-minor axis and 
semi-major axis; thus 


mM: V2"%:: Ya" :) 
So that the desired radius of curvature is 
2 inches. The curvature 
tive curvature of the ellipse to the 


circle 1S 4 ; I # 


relative curvatures in the 


planes is 2, the same as before 
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It othe were taken at ; ) 9 nged ( 
angles to ea the would be tound P i pl cal 
that the sum of each pair of values is ve of f symt \ 
ways the same. It would also be found : grap 
that the minimum value occurs in the In all other ec e that f 
plane AB and that what is then neces- the curved f pre n will 
sarily the maximum value occurs in ( p 
plane C D {nd generally, no ( W1 
what the shape of the surfaces may b« it other than prit 
there can always be found two planes at l 

ght angles to each other, in one of which planes bisecting 1 ng If the cyl 
the relative curvaturs 1 Maximum and é e of 
n tl l i nimun Phe y ex elt ¢ \ 
ception to this rule curs when the re \\ 
tive curvatures 1n all sections are equ t 1, f v, if 

The maximu ind n 
curvy tures é i | F tiv ( 
five urvature nd their produ ‘ c 

i 

relatiz Sit ‘ t ire t the p 
sidered r] 1g] d f the poin t 
tact equal to ( yroca t tl t ‘ 

lv¢ urtac curva ( I t thie pre | 

if the reciprocals of the principal relatiy 1 ! | / 
(profile) curvatures hus th phere the plat fF 4 mut nd ( tha 
and cylinder in Fig. 6 have a p 

I I \ \ we 
tact x 55 
I , °% t a 

Phe nit I pont co t i\ ( ‘ f a ' 
fined is ft it eltwee two 4 | rire hy 
or as that between 2-inch sphere id f ane 

l )) 

plane Phe ta etwee l j { d 

sphere and a plane is 4, and that between soy can by red by the product 
a I-inch sphere and a p - 
the contact of a phi re with a plan Val ; profile cont 

; . . she Alamotas sts ‘ . 
with the square of t liamete It ls to be remarked 
sphere and is equal to the squa e 4 oe f re . ones 
radius We may say that for hardened ly f J icone ; 
’ ] ’ , ; 
steel material and for motior \ ; +] 
| point of <¢ t 
ned 1 ng | nning F 
mo os. t : 
_— point contact setae 
OOO p un di vy f 
he materia 1 the \ \ { 
Phe por nour | ‘ 
7 thrust bea 9 | f \ 
e A CAN Macnu nd tl 
ter hg é ppeatr t | eq lled ‘ 
‘ 

ntact t] ( 
bicy le 

A Powerful Lathe and its Justification 

t 4 { ) 
pia t ce pl file 
; — . 
lr] 1e t I e” l ev ad \ \ 
e . ; | () 
, d acre ent , t right H 
: , 
oO or tw ( t , £ Oo eT ( 
og richt anok +] f 
nN ( £ ¢ ] I 
t | 1 mets | , | 
4 Al { | 4 ‘ | ‘ 
] 
71 | 
net llv acr eacl the cht 

ol, lt no t p 

It — ' 

mk e ft 1 _ ) x pre 

taken of tac thi int f 

x being t | +) d , f 

¢ impres ' n np ed ft ¢ ( t rt 9 
radi of curvature of the surfa I f , 

y the impressions will be 1 r | f the t of 

warped, but if the warp removed hammer 1 d ich lars if 

torcing on tac f the mpre 1! ) ( 1 le é t ( I \ th tiie urna 
ntact v ] t é the t ne nd Sons nd —_ n idered 4] ‘ 












attend such a hammer, there is greater 


economy in forging the shaft approximate 


ly to shape and diameter and then reduc 






ing it in a lathe made especially for the 
purpose, as this lathe was. Of course, 
where the only lathes available are weak 
and where the process of turning must 
therefore be necessarily slow, then it pays 
better to forge more closely, but with 
lathes which will take such a cut as the 
one named, it is much cheaper to reduce 
the shaft by turning, and as the new high 
speed steels come to be used for this work 
and lathes are constructed to be driven at 
the higher speeds, the advantage of the 






lathe over the hammer will be still greater 
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After finishing all the principal opera 





tions upon the joints of the six sections, 





the two lower sections were placed in posi- 





* Presented at the New York meeting, December, 1go2 





reprinted with additional illustrations furnished by the 
author 





of the American Society of Mechanical Engineers,and was bolted together. 


FIG 


The two middle sec 






































15 


tion on the floor plate and the lower joint 


tions were next placed in position and se 
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13. THE ARMATURE 








LOWER SECTION OF ARMATURE FINISHED. 


curely bolted to the lower sections. After 
assembling the two lower and two middle 
sections of the first generator, it was 
thought advisable to survey the surfaces 
of the upper joint of the middle sections 
to be sure that they were level and in ex 
act alinement with the center of the ma 
chine. These surfaces were found to be 
so accurate that surveys of the same wert 
not considered necessary on succeeding 
generators. One of the upper sections was 
next placed in position and securely bolted 
to one of the middle sections. As the 
joints of the upper section were planed at 
an angle of 90 degrees, and as the bore 
was 34 fect, the distance from the inner 
edge of the horizontal joint to the center 
was 17 feet. If there were not any de 
Hection the vertical joint would have bee: 
exactly in alinement with the vertical joint 
of the lower section, but it was found that 
the upper joint overhung six one hun 
dredths of an inch (.06”) in the first gen 
erator, and the overhang in the succeed 
ing seven generators in no case exceeded 
eleven one hundredths of an inch (.11”) 
The total variation between the genera 
tors, therefore, was five one hundredths of 
an inch (.05”). The amount of overhang 
was determined by the use of a plumb line 

the elevation of the surveying instru 
ment not being sufficient to permit its use 
The second upper section was next placed 
in position and first securely bolted to the 
middle section. After this was done an 
examination of the upper joint was made, 
ind it was found that a very thin piece 
of sheet steel could be inserted at the low 
er edge of the joint, while it was tight at 
the upper edge. When the bolts were put 
in place and well tightened the joint was 
absolutely tight all over, and tests with the 
plumb line showed the joint to be exactly 
in alinement with the vertical joint of the 
lower sections. The variation in the aline- 


ment of the vertical joints of eight gen- 
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(ew he 


320° 























FIG. [4. IN POSITION FOR BORING. 


erators did not exceed 3-100 inch. Careful ing of the bolts of the upper vertical joint the worl planing the joint surfaces 
: PI 








measurements of the vertical diameter actually increased the vertical diameter by It also proved to those responsible for the 
were made before the second upper section an appreciable amount, although not ex work that the method was practical, and 
was put in position, and in every case but ceeding 5-100 inch in any instance. This that the dividing instrument could be re 
two it was found, after placing the second result seemed to prove quite conclusively lied upon for accurate results. After as 
upper section in position, that the tighten- that no errors had been made in laying out sembling the six sections (see Fig. 13) and 
making proof measurement the work of 
hipping the edges of the joints, broaching 
the sid f the yways, and fitting the 
keys Ww pertor d Careful measure 
ments of the horizontal and vertical diam 
eters wet led 1 then the frame 
} } was ft ] ’ nart 
ae z= m= ee ee oe ee SECOND ASSEMBLIN( H \TIONARY 
=e —- r ELEMI 
, bab end he x sector were next assembled 


n the pecial tloor-boring machine the 





axis of the bore being in a vertical posi 
tion (see Fig. 14). This boring machine 1s 
q8 fee 1 | 1 rotating table 
ver I8 feet diametet irrying various 
portable tool heads, w h, for large work 
are supported on art having sufficient 
radial adjustment to bore up to 40 feet 
diametet r" lr ng mechanism is en 
tirely under tl floor, with operating 
vers at the sid f the machine. Current 
driving the motor perating the feed 

| | ‘ ] ie 











FIG. 10 WORM GEAR FOR BORING MILI tating table vhere nt ion can be 














ide by flexi le cable | he asse mbling 
t the six sections followed in the order ot 
the first assembling The lower sections 
ere positioned by a heavy angle-plate 
ecurely fastened to the boring machine 


vhich determined the exact distance from 


the center to the bottom of the generator 
After the sections were properly blocked 
and bolted together, careful measurements 
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ations were all performed on the frame 
taken The 


ventilating plates, 


the six sections were apart. 


sheet-steel laminations, 
end plates and clamping bolts were next 


assembled with each section of the station 


ary element, an assembled lower section 
being shown in Fig. 15 
END PLATES FOR STATIONARY ELEMENT 
The end plates for clamping the sheet 








FIG. 17. 





] 


were made of what were the vertical and 


horizontal diameters when the = sections 
were first assembled. In each case it was 
found that the former vertical diameter 


had increased twelve-hundredths inch and 
that the had 
changed materially, showing that most of 


horizontal diameter not 


the deflection was in the upper section. By 


numerous heavy braces and taper wedges 


the upper sections were sprung toward the 


center until the diameter corresponded 
with the diameter recorded during the 
first assembling The frames were then 
bored, faced and recessed to the required 
dimensions The dove-tailed slots for 
holding the sheet steel laminations were 
planed and milled—the spacing of these 
slots being determined by the table of the 


boring machine. The table was graduated 


as follows: In the edge of the table there 


were 300 holes drilled 14 inch diameter, into 


The edge 


was slightly recessed and the 


which were driven brass plugs 
of the table 
brass plugs faced to protect them from in 
ury The dividing and leveling instru 


ment was mounted upon a column accu 


rately fitting into a recess in the center of 
the table, and a target was set up at quite 
The subdivisions of the 


circle were obtained by rotating the table 


a distance away. 


intil the cross line of the telescope exactls 
‘ut the line on the target for each degree 
the line then being made on the brass plug 
by a special graduating fixture attached 
\fter the ope: 


bed of the machine 


1 
to the 





DIVIDING 


THE CIRCLE 
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shoes resting on an annular bearing, 29 
sup 
the 
table of undue strain. The driving mechan 


feet diameter, which sufficient 


port to the outriggers and relieved 


gave 


ism for this mill was the same as in a 16- 
to 24-foot extension mill and was not of 


sufficient strength to permit of taking 


heavy cuts \ worm-gear drive was re 


cently provided having somewhat unusual 
sizes (see Fig. 16). The cast-iron worm 
gear has 180 teeth made in 12 sections hav 
feet 5 


ing 15 teeth each; pitch diameter, 33 
l 


inches; face, 1314 inches. The twelve sec 
bolted 


The worm is of 


tions are securely together and 


bolted to the outriggers 
cast iron, 20 inches diameter, 20 inches 
long, 7 inches pitch, single thread of in 
tooth 

angle. The 


suitable gearing and runs 30 to 63 revolu 


volute rack form, 30 degrees in 


cluded worm is driven by 
tions per minute, driving the table one 
4 and 3 minutes; cutting 


speeds, at 30 feet diameter, 13, 19, 


turn in 834, 6, 
28 and 


37 feet per minute 


THE ROTATING ELEMENT 
The dividing and leveling instrument 
was used only on the rim-section joints 
and to subdivide the circle for the dove 
tailed slots. The joints were made by the 
same means as used for the stationary ele 
ment sections The operation of sub 


dividing the circle is shown in Fig. 17, in 
the mounted on a 
center column and the lines are ruled on 


which instrument 1s 
brass plugs by a special graduating device. 
Figs. 18, 19 and 20 show the principal 
rotating element in 


the 


parts of process 














steel laminations were made from. steel 
castings and were 35 feet 4 inches outside 
diameter with 16 inches face. These plates 
were turned on a 36-foot extension verti 
cal mill. The end plates were carried on 
plates mounted 


bolted to the 14-foot table of the mill. To 


upon twelve outriggers 


outriggers were attached adjustable 


‘ee 


thes 





is TURNING A 


HUB 


INSTRUMENT 
East 


THE DIVIDING AND LEVELING 
The 
Pittsburgh was designed and made by the 
Warner & Swasey Company, of Cleveland 
Ohio, the 
with the following description 
The 


rests is provided with an 


instrument in daily use at 


who kindly furnished writer 


knurled base on which the instru 


ment 
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thread for screwing it to the cap of a ti 
pod; or, if it is preferred, a supplementary 
hase can be screwed to it, the latter being 


provided with a taper hole for readily cen 


tering the instrument on a suitably de 
signed cast-iron column the knurled 
hase has four leveling screws, by which 


1 


the body of the instrument is attached, the 


ttsual supporting ball and socket joint | 
ng provided in the center between th 
two. In the center of the instrument ari 


two vertical spindles, the one fitting insid 


the other. The outer spindle carries the 
horizontal circle independently from the 
nner spindle, which carries the supporting 


voke and 


vided with clamps and slow motion so that 


the telescope. The circle is pro 


ts 0 division can be brought to any posi 


tion in azimuth, and there clamped inde 


dependently of the tele scope The circle 
is 12 inches outside diameter, and 1s pro 
vided with an inlaid silver strip or band, 
14 inch wide, divided into one xth de 
grees, which are read by vernier and read 
ing microscope to 10 seconds Che circle 
also has a second series of graduations 
which are read by two opposite micro 
scopes, with a magnifying power of 24 
direct to one-tenth degre¢ The yoke is 


mounted on the inner spindle and is pro 


vided with clamps and w motions 


that the tele scope can be moved to any 
azimuth position relative to the circle and 
independently of it. It has two 2-minuté 
horizontal levels, 90 degrees apart, fe 
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with two eve-pieces iwnification é ered 
and 22, respectively The eve piece I ) han I 
the usual cross wires and focusing adj1 t \ 
ment with rack and pinion The cradl - 
trunnion carries a slow-motion arm, which Foreign Business 
can be clamped at any position for accu [ don't pp very mu heard in 
rate altitude setting he striding level is” the | State S ( \ 
7 inches long, has an air chamber and t f forei 
divided scale 1-10 inch bubble trave ( a \ Y t t 
ing equivalent to 10 seconds of arc.’ Of 





“hag rama 
meee 











( ! { ery 
] 
~ a 
o |) t ve 
eve e plant 
( 1 | ire it 
‘ 1 {1 1 abroad 
] ’ ’ ] t 
‘ ) ra ) 





(; el Ma 
e maimly 
France, United 
State \ ‘ firn 
I 1] 2 \ i | 
Cie i ec 
ft 
Juds { ere 
thie X¢ blic tl 
v fi 1 cone 
ext f e ele 
the cit f Buen 
FIG. 20. DRILLING OPERATION. nas Br | full wort 
quickly setting the instrument. The tele Mr. Swasey has stated to the write: ‘ ( t f ( ng lines it 
scope rests in a cradle so arranged that it the greatest error in the subd ons of the the city a1 nswered we Probab] 
can be revolved about its long or optical circle of this instrument would not exceed c g he un 
axis, the cradle resting in Y bearings 1 second of arc—an amount equal t tr n ¢ chines an 
which are reversible for collimation, the 0.3072 inch at a distance of one mile ry hitting carriage motor 
line of collimation being perfect from a_ instrument, withaut its tripod show eT N \met ind Bri 
distance of 10 feet to infinity The tel Figs. 21 and 22 ne The Get 
cope has an objective 11% inches in diam So many uses have been f d eason ( 
eter, a focal length of 11 inches, and gives, instrument, and | he 





AMERICAN 





MACHINIST 








February 19, 





1903. 


























THE SPECTAT 


FIG. 2] 


of the Americans, who have been 
somewhat independent in their offers, ow 
to the which 
extraordinary 
but 
advices, your makers appear more concili 
Until 
quite lately, shipping communications be 
tween New York and Argentine ports have 
that 


vantage 


ing unusual home demands 
the 


markets 


activity of your own 


create judging from latest 


ating and anxious to secure orders. 


not been satisfactory, while I hear 


even now your exporters have in some 


instances failed to recognize the necessity 
of packing their goods so as to avoid dam 
age. Your exporters should improve bank 
ing facilities and shipping communication 


between the two countries 


rTHE SAULT STI MARI} 


if not the 


all, 


Power 


It is significant that most, 
paper-making plants erected by the 
Company on the St. Mary River between 
Canada and the United States is of Amer 
ican production. The total outlay on ma 
chinery must have run into hundreds of 
thousands of pounds during the last five 
years. By purchasing this in England thx 


Power Company would have saved _ the 


3314 per cent. preferential allowance in thx 
tariff. 
ity that none of these orders have come to 


But I understand on good author 


England. Further, the paper-making plant 


was not bought from Britain because 
American machinery is faster, state the 
engineers, The electrical apparatus was 


' 
“) 
he States and Canada, 


bought from t 


SURVEYING 


INSTRUMENT 






English makers could not offer equal qual 
ity and prices. But Glasgow secured the 
order for steel girders for the buildings. 
British textile sells pretty 
well on your side in direct competition 
with your makes, in spite of a 45 per cent 
You take 11 per cent. of our total 










machinery 







duty. 






exports in this line. English makers are 
not frightened at the Northrop loom, 
which is looked upon as adapted only to 







a particular branch of production. 






English mechanical engineers are curl 







ous as to the result of the dispute between 
British Westinghouse 
Amalgamated Society 






Company and 
of 
The real issue is whether the 
to 





the 
the 





Engineers 







( england) 





company will be able get real smart 


work out of the men, instead of the union’s 








official amount. The foremen are most]: 
young Englishmen who have been part 
trained in Pittsburgh F.C. ( 






London. 












Spiral Gears of Equal Diameters on Shafts at 
Right Angles. 






BY F. A. HALSEY, 







The article by G. W. D., at page 240. 
points out a strange omission from my 
articles of a year ago on the subject of 






spiral gears. After assuming the simplest 


possible case—that of equal gears having 












a tooth angle of 45 degrees—and pointing 


that 





could be 





out the speed ratio of 1 





varied by changing either the diameter, 
the tooth angle or both, and then devel 
oping the general solution, this was fo 
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lowed by a special simple solution for the 
special case of a tooth angle of 45 degrees, 
but the equally important special case of 
gears of equal diameters was overlooked 
As |. W D this 
quite simple and it is, moreover, 
available. If it 

tooth or 


points out, case is 
often 
rise to a 
smaller that 


which is now well established as conducive 


does not give 


helix angle than 


to durability, there is no reason why it 
should not be used. This angle, it will be 
about 12 degrees, 
may for light 
probably for heavy work if the gears are 
oil bath 
ble circumstances it is not desirable to go 
With 


equal diameters these angles correspond 


remembered, is which 


be safely used work and 


tu run in an Under less favora 


much below 20 degrees gears of 
to speed ratios of about 434 and 234 to 1, 
respectively, and it hence follows that for 


the two cases and for speed reductions 
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If the gears are to be of equal diameter 
d; = d2, and this formula becomes 


tan. @ {1 


_=dsin. a 
that 2= @¢ cos.a 
and that the value of for either gear 


multiplied by the diametral pitch equa 


of teeth in that gear. That is 


the number 


pdsin.a number 


If we are to use gears of equal diameter 
limited to tooth or helix 


appropriate to equal diameters, and 


we are of cours« 
, 


angles 


as we have denied to ourselves the right 1 


FIG 


EQUAL DIAMETER 


adjust the length of the normal helix by 


not greater than these, equal gears may 
= 
1 
&- 
a 
\ 
Burien Machinist 
FIG. 1 ° 
SPIRAL GEARS OF 
be freely used. As the methods explained 


in my previous articles have been received 
with considerable favor, it may be worth 
while 


1 


la Cast 


to give their application to this spe 


Going back to page 1284, Vol. 24, the 


following notation was used 
revolutions of driver 
fol 


revolutions of lower, 


d diameter of driver, 
dad. — diameter of follows r, 
a helix angle of driver as per Fig. 1, 
1, = length of normal helix of driver be 
tween intersections with tooth helix 
l length of normal helix of follower 
betwee intersections with tooth 
helix 
diametral pitch of cutter to be used 
Ihe fundamental formula for the speed 
of spiral gears was found to b 


) d 


a tan. @ 


7 ti 


adjusting the ratio of the 
angles, we can only do it by 


both 


the helix 


changing diameters together 


assumed diameters and center d 


Is, our 


tance are provisional only and will ordin 


arily have to be changed in order to secure 


an exact whole number of teeth 


Practical Example: Required 


approximately 5 inches 


rears of 


the driver to run four times as ta is the 
followe1 that 1s 4 
} 
Substituting in (1) we obtaim at one: 
tan. a 25, and referring to a table of 


natural tangents, we 


Referring to the sine and « ne um 
of the table we find that sin. a 242 
ind cos. 4 Q701 

Assuming, say, 8 diametral pitch, an 
substituting these ilues nd 


diameters and 


we opt for the na number ot 
tect] t lrive 
5 5 42 9 
1 we 
S ~ 7-0 2s SN 
| { ‘ ng 1) ~ ri¢ 
ise t I we t the nea 
\ ‘ umnbe ig the desi 
I 4 \ O 10, a id have \ 
find the cor c » gO W 
hese ' , ? his it 
ecessary t ( ( ( that the d ne 
r hnange t rat ( 
1, , } 
( ws 
Y 
or. § 40 
ISS 
= 5 55 
Phe grap il ution is shown in | 
Lay dow equal to the assumed 
provi d eter Divide it int 
inv part is will represent the 1 
i t rN ( j nd draw the px 
end eg rT these pal 
Draw a ndba the value of @ soug 
extend and repeat @ as shown. Stri 
he are ad and draw perpendicular 
I giving ‘ 1 sin. @ of 2) ™ 
tiply \ ‘ imetral p 
nber & g the p ional 1 
of ( the driver, 9.7 Increass 
oO the dia 
( ) S \ s. the « re 
ilue of ( | t lown 
giving |) d nd d’ a’, giving 
rected d ete The corres 
ed number ¢ th u e tollower 1 
urse lou! I that in the driver, and 
he he x ang! oft the tollower 1s the com 
piemen that I he drivet 


This offers a favorable opportunity t 


point out to those who have obtained the 
spiral gear articles in book form, that there 
s another versight in that volume | 
ncluding the article by Professor Le Conte 
n “The Selection of the Cutter at the 
end of the book neglected to point 
that for the angle a of the tooth helix he 
ust he ymplement of the angle which 
ed pre gy port n f the bo 
| (3. ( ‘ eems to have d 
vered that thers h 
_— nine ; from England at 
earning g p into p 
ca ( te in arti 
the Rk Hlerald f Chicago, about 
telling of t t é ng and insisti 
that n t be é pped Mr. ( 
penter. |} does not n 
| A me ( ne t i thing 
n England th ndust 
rT¢ ey p por ma 
ng gs from oth 
M ( é t now that tl 
( 1 from us the b 











Saw Table. 


We illustrate herewith a saw table pos 


st ing some interesting 
igned especially for pattern shops ane 
simil work; the half-tone gives an ex 


features and de- 
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shaft b and swing either of the two saws’ gether when clamps mn are set up tight 
up through the table to any desired hight. Part m is bored to receive the end of arbor 


f = 


Casing } 
F 


serves to keep worm and worm thus the support of this end of the a1 


bor is really a yoke with sufficient space 


1 


from dirt. To carry the front 


shaft 


r 
I 


wheel 
of 


ee 
g between the connecting pins to admit of 


end a bracket is provided, 


the use of saws of a much larger diametet 








FIG I 
cellent idea of the desigi if the table, and 
the line engravings serve to show its con 
struction 

The frame which carries the two saws 
in this machine is supported at each end 
and at the same time is so arranged that 
when both the ordinary saws (which are 
14 inches in diameter) are removed from 
their arbors, a saw as large as 18 inches 


he 


The construction of the 


n diameter may used on one of them 


frame will be un 


3. 


, 


derstood by referring to Figs and 


and 
In the latter 
the 


which show, respectively, side sec 
tional views of the machine 
the 
arbors and saws is shown mounted on 
central shaft b 
on a long babbitted bearing « 

fitted at 


meshing with a worm e, 


engraving frame a carrying two 


a 
supported at the back end 
The shaft 
the end with a worm wheel d 


which worm is 


operated by means of its shaft and a hand 


wheel (shown in the half-tone) to rotate 





than would be possible were the arbor / 


extended directly across to the front beat 
ing or bracket ¢ 


In Fig 2 three sizes of saws are shown 


dotted in on the upper arbor, and a good 
of the of thi 
‘learance when two 14-inch saws are used 
TI 
ire split and 
f 


idea is given here amount 


or when one 18-inch saw is used. e 


bearings in m for the pins / 
by | front half k « 


\ 
Vv i 


oosening clamps n the 
the supporting yoke may be adjusted either 


in or out, the bracket g of course being 
moved at the same time. In this way thi 
gap in the yoke may be made wide enough 
to admit 2-inch dado or grooving heads 
in place of the saws 

The tilting table fitted to the machine, 
which table may be swung up and clamped 
at any angle up to 45 degrees (it being 


fitted with a graduated wing for conven 
ence in setting) is provided as shown with 
} 


which, be 


the 


a narrow sliding work table 
cente! 
The S¢ 
protected, shown 
dirt. To 


sliding table, 


light and_ resting at 


Ing 


1 


on rollers, easily operated 


rollers are well as In 


? 


a com 


th 


and 


narrow 


Fig. against dust 
pensate the 
n which it travels is built up, at the 
to 
sup 


table 


t 


for 
guide 1 
left, flush 


form shelf or 


the work-table surface 
table 


with 


To! 
sliding 


auxiliary 
The 


guide may 


a 


porting heavy work 


and its track or be adjusted 


and from the saw, and a gap may thei 
be formed in the table wide enough for any 


LO 





dado head which will clear in the yoke 
The fitted 


| an adjustable 


| below sliding table is wit 


which swings through ; 


oO 


} 
< 


1g 
graduated arc and is held in place by tape 
Holes are drilled 


the 


pins and a thumb screw 
the 
means of one of the taper pins 


in table for locating gage—by 


it the an 


$$$ $$ _) gles most frequently required. Adjustable 
gages are also provided for the main table 

SAW TABLI j is 
For cutting off segments an attachment 
this being adjustably mounted in the man- shown in Figs. 4 and 5 is furnished. This 
ner indicated and clamped with a knob /. consists of a plate 0, which clamped to 
This bracket is bored form a bearing the sliding table with lug p set close to the 


| | | : 




















SEGMENT ATTACMENT 
for the hub of a yoke k which is fitted saw. A sliding head g is mounted on < 
with two pins or studs 7 (as shown in and clamped at the proper distance from 
Fig. 2) these pins extending through a_ the saw. In this head is a spring plunget 
casting m and serving to tie k and m to-  r which projects about inch from the 
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Pa aa 
\ \BLI SIDI \ 
2 
face of g. When the segment—which has 
of course been cut off a little long—is be 
ing cut at one end, the back end rests on 
the plunger, as in Fig. 4, and presses 
into its seat ; the segment then being turned ' 


end for end, the finished end is place 





against the plunger, as in Fig. 5, the plun 


ger now acting as a stop or a length gage 


and the second cut is made, bringing the 
segment to the proper length and to the i 
\ 


correct angle. This attachment is suitable 4 


jj 


for segments for circles of from 6 to 4o \ 
nches diameter. 
The saw arbors are ground d rut 


in adjustable self-oiling boxes. The pul 


leys on the saw arbors and the idler pul 
leys have a width of face suitable for ; , 
—— 





~y- 


s-inch belt; the arbor pulleys being 4 
nches in diameter The table is 42x40 





5 a 
tT 
i 


inches and the sliding table gox12 inch 


The machine weighs 1,600 pounds; it 





built by the Colburn Machine Tool Con 

pany, Franklin, Pa hes BS = = f 

, - » “Tr : 

The National Cash Register Company's Annual } 
Distribution of Prizes for Suggestions. 


The National Cash Register Company ; 


i 
f Dayton, Ohio, has perhaps not beet 














— 


during the past year quite as prominently t 
the eves of the read 7 


and constantly before 
ng public as for a few years before, but 


ong with augmented 





it has been going a 


growth and general prosperity, and in the 





latter part of January was held the annual 
distribution of prizes for suggestions made f 








by employees of the company. The num 








ber to gather on these occasions has now eens 


yrown ler that +] \ tari } tans : - ’ i 
grown s arge a i Vict eate YK ON HiR¢ H Ri} t t 








268 








tion. Perhaps I cannot interest you more 
than by telling you how this system start- 
ed. While walking through the factory 
one day, several years ago, I saw a man 
boring a hole through this end piece (here 
President Patterson illustrated his remarks 
by showing this bit of register mechanism), 
which we call the door frame of the detail 
idding machine, It came from the foun 
Iry twisted, as a great many of them are, 
and had to be put into a press to be 
straightened. We had 
great many complaints from all over the 
country that the not being 
bored in the proper manner. I asked the 
man if that was the proper way to drill 
that hole. He said that it was not exactly 
the right way, but that it was the way he 
The superintendent at 


been receiving a 


holes were 


was told to do it. 
that time, who does not reside in Dayton 
it present, went to this man and told him 
that the next time he reported anything 
f that kind to the vice-president or to 
myself, he would be discharged. I did 
not, however, learn of this until some time 
ifterward. 

“Within the next few days I met a man 
leaning castings in the foundry. He in 
formed me that he had formerly weighed 
I asked him why 
for this 
and most poorly paid 


oal for me at Coalton. 


cleaning castings, was 
dirtiest 
factory. He 
forced to do it by necessity, and that he 
ould get nothing else. I advised him to 


make the best of his position, to clean the 


he was 
ibout the 


work in the said that he was 


astings better than anyone else, to make 
good suggestions to his foreman. 
ind I told him that promotion would natu- 
rally follow. He then said that if he did 
inything worthy of promotion the foreman 
would claim all the credit. Yes, that was 
true, because I knew the foreman. I then 
conceived the idea of scattering through 
out the factory lock-boxes for suggestions. 

“The superintendent at that time came 
to me and showed me a very valuable device 
which he claimed to have invented. In a 
few months after this, when this super- 
intendent was no longer with us, another 


ome 


man came to me and reported that he and 
the had the 


levice 


not superintendent invented 





Engineering Reminiscences—VI. 
[Copyright 1902. ] 
BY CHAS. T. PORTER. 
Mr. Freeland taught me the secret of 
cylindrical surfaces by 


producing true 


grinding with a wheel. It was to let the 


wheel traverse the surface as it rotated, 
touching only the highest points, and these 
very lightly. This avoided the danger of 
errors from the springing of either the 
piece or the wheel, which under strong 
pressure 1s sure to take place to some ex 
tent, even in the best grinding machines 
|! have found this delicacy of touch to be 

most difficult thing to teach the ordinary 
They often manage to produce 
y grinding a surface more imperfect than 


before 


workman 


if Was 
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I took extreme pains to insure that the 
axes of the joint pins should intersect the 
axis of the governor spindle, and those 
of the governor balls, and should be equi- 
distant the the counter 
poise, these parts of the joints having been 
turned to true spherical forms by means 


from center of 


of a circular tool rest. For this purpose 
I employed a feeling gage, consisting of 
a cylindrical stem fitting the hole as drilled, 
with a curved arm projecting from this 
stem and terminating in a point that would 
the balls 


By this means we almost always detected 


rub on the external surface of 


some slight inaccuracy, which was rem 
edied by the use of a round file. The joint 
holes were afterwards finished with long 
reamers, the cutting portion of which was 
The front 
end of the reamer fitted the drilled hole and 
extended quite through the joint, so guid 
ing the cutting edges as they entered, and 
the back end of the reamer filled the hole 
that had been reamed. 
Some time afterwards | 
plan of dispensing with heads and wash 
reaming the holes 


in the middle of their length. 


adopted the 
ers on the joint pins; 
in the central portions of the joint slightly 
smaller than those in the arms and mak 
ing the pin a hard fit in the former. There 
was never any tendency for a pin to get 
loose in the running of the governor. | 
also at a later date cut the counterpoise in 
two a short distance above the joints, so 
that the mass of its weight did not need 
to be started and stopped when the speed 
of the governor changed. 
however, that this was of any advantage. 
although the governor balls were 
pulled around by hand no motion was im 
parted to the mass of the counterpoise 
The action was apparently quite perfect 


I could not see, 


when 


before. 

I was anxious from the first to produce 
a governor capable of being used on 
marine engines—which the governor al- 
ready described could not be, as it needed 
to stand in a vertical position—and also 
one that should be free from the limita 
tions of the conical pendulum. I gave a 
great deal of study to the subject, and 
after worrying about it—I am ashamed to 
say how long, for the principle when once 
seen is found to be exceedingly simple, 
being merely maintaining a constant ratio 
between the 
and the radius of the circle of revolution 


the compression of spring 


of the balls—I finally perfected my ma 
rine governor and tried it in my _ shop, 
running it from a hand-driven puiley, and 
found it perfectly isochronous. It was 


capable of being adjusted, to be as nearly 
isochronous as we thought expedient con- 
sistent with stability of position. 

This 


cut The 


the 
small, 


governor is represented in 


imparted was 
the different 
very strong. 


Be- 


fore expansion their circle of revolution 


motion 
1% 
governor was 


from %4 to inches in 
the 


The balls are shown half expanded. 


sizes, but 


is 10 inches diameter; when fully expand 


inches diameter; increase in 


ed it is 15 
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diameter, and so in centrifugal force, 50 
The spring has an initial com 
inches ; 


per cent. 
pression, given by the nut, of 2 
additional compression imparted by the 
balls, 1 inch, giving an increase of 50 per 
So in every posi 
two 


cent. in the resistance. 
tion of the balls the 
equilibrium, at a constant 


forces are in 
number of 
revolutions per minute. 

My friend Mr. McLaren had the job of 
making repairs on the vessels of the newly 
started German Lloyd Line, and feeling 
confident that my governor was what that 
line needed very much, he obtained from 
the agents in New York an order for me 
to put one on the steamer ‘New York’’ 
on a g arantee of perfect performance 
This was the first steamship of this line 
The chief engineer of the vessel, an Eng 
lishman, Mr. Sparks, told me in conver 
sation that I 
anxious they were in the engineering de 


could have no idea how 
partment for my governor to be a success, 
because they had to throttle the ship by 
hand, and it seemed sometimes as though 
theit arms would drop off before the end 
of their but he sorry to say 
that I could not do it, 
mie why. “ We know 
coming out of the water bythe rising of the 


watch; was 
and he would tell 
when the screw 1s 
stern of the vessel, and so shut the steam 
off beforehand, and so when the stern goes 
down into the sea we know that it is go 
ing down and admit the steam to the en 
gine beforehand. Now, 
cannot tell what is going to happen It 
cannot act until a change of motion has 


your governor 


taken place, which will be too late, and so 
sorry to say that you cannot 
ceed.” But in spite of his want of faith | 
obtained authority to attach the governor 


1 am suc 


On returning from his first voyage 
with it, Mr. Sparks said to me: “I 
have nothing to say, Mr. Porter, ex 
cept that we have sat quietly in our 
chairs all the voyage, which has been 


a very stormy one, and watched the en 
gine moving as regularly as a clock, while 
the governor has been in a state of inces 
sant activity.” 
The captain joined with him in giving 
me the following testimonials: 
“Steamship ‘New York,’ 
“Pier 30, North River 
“To Mr Porter: 


“Sir 


Chas. 7: 
It affords me sincere pleasure to 
acknowledge the perfect success of your 
patent marine governor, as applied to the 
engines of the above ship 

“On our passage from Southampton we 
had an excellent opportunity of testing its 
merits fully, and I can assure you it had 
complete control over the engines at all 
times. Not the slightest racing occurred 
nor any of those sudden shocks that hap 
pen with the best hand-throttling. It 
closed the valve at the right moment, and 
as freely opened it again, thus maintasn 
ing a uniform speed throughout 

‘To the proprietors of steamships, or 
charge of marine en 


engineers having 
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this 


gines, I can confidently recommend 
most valuable invention, wishing it the 
success so perfect a governor deserves 


I am, respectfully yours, 
‘H. Sparks, 
“Chief Engineer 
‘May 30, 1861.” 


‘I cordially concur in the approbat 

of Mr. Porter’s governor, contained in the 
Wi 
had several days of bad weather on the 
last and the 


lightly laden, pitched excessively, so as to 


foregoing letter of the chief engineet 


passage, ship, being very 


throw the screw at times entirely out of 


the water. 
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a very good business was done 


ufacture of these governors, 


compounding came into use it was fo 


that they regulated no more. The inter 
mediate receiver held steam enough whe 


admitted to the low-pressure cylinder to 


run the engine away when the screw cam 


ut of the water and the use of marin 
governors entirely ceased, and engin 
have ever since been allowed to race 


much as tl ev like 
however, to van 


\bout 


patent on it expired, it 


This governor was not 
nachine 
the time when the 


principle came to be utiliz 














MR. PORTER'S M 


times perfectly steady; scarcely 


a jar was felt in the ship more than in 


calm weather 


“IT would strongly recommend to a 
masters and engineers of screw stean 
ships to use this governor. G. WENKI 


“Master of the S. S. ‘New York.’ 
“New York, June 1, 


supposed that with such an 


ISO! 


[It may be 
unqualified endorsement we would have no 
difficulty in obtaining many orders. In 


fact, so long as simple engines were used 


ARINE GOVERNO! 
ern s l d not \\ Vy eW ae! 1] 
plication of it, which afterwards becat 
so extensive, was first made 

On the “New York’ | made my first 


and only observation on 


electrolysis. I was required to put in a 


special valve to b operated by the ge 
Vaive Of stean 


The spin 


diameter, and 


ernor. I put in a throttle 


metal in a cast-iron chamber 


dle was of steel, 2 inches 


the valve was secured on it by three steel 


taper pins 5¢ inch diameter at one end 


and '% inch at the other For some rea 


46,8) 
son, what it was | have now no idea 1 
the return of the ship I took this valve 


and found some 


i i 
thing I w t looking f Che project 
ng el I these pins, 1 \ h long 
had been cor pletel eaten way I n 
round tri | d to replace them witl 
compositi pins, which I alway ‘ 
ifterwards 
[ ] id al iy CX] I 
tt pting t I d Vv gove m 
yeal tterware nto the B h Na | 
called upon M hn Pen vhom | 
had d on } i lary gove I 
| hi own nd w a T ne 
very ich interested ! Richards u 
dicate ind I tl re | would irely 
dop irine g lle told m«e 
weve tha e mu et h face aga 
t lik flint 1 explained as tollow 
I d usiness e1 ely with government 
icipally the English Government, and 
[ come in contact with tl ficial mind 
nd I have oO lay ivselt to it Should 
I put on - gover! engine 
y competile \ d Mi Pr 
! l to send engin ca W 1 
governor, they ke » delicately 
t eng gel l not cr re 
lV gove \ the 
le 
SO rte i ! te 
Kais \\ ( (at ( btained 
tter of introdu to the f eng 
ec! r that ( I ( n hin 
I tl purp I re | « 
| dicator diag from thei n 
( ( I cor ion | d 
hu I ( her a rtiality t 
e, 1 | y first marine gov 


Yor! O1 He replied to me I re 
embe hat verv well, M Porter; I wa 
n oiler on that sl p He had risen from 
it position to be chief engineer of the 
ine At that time the Germans were 
mimencing to for i steam marine. They 
had not only to procure their vessel 
ibroad, but also engineers to run the ma 
chinery They set in earnest about the 


levelopment of a steam marine, and took 





ut of their polytechnical schools the 
ghtest yvoung men to put them on ve 
( nd in the shops to learn the busine 
\ tl vonderful results we are now 
( d the chief engineer was one 
f thoes de td to me Ir have 
1 Lintance town, } telat 
\T1 Cleme He he He 1 old 
friend and ft tudent of 1 ( 1 the 
es ' ‘i 
\l it the diagr ( ud he would 
ake a set for me on their next voyage 
He kept I promis¢ [ have the diagram 
now, and very inst tive ones tl ul 
Echoes from the Oil Country. 
VITH THE MECHANICAL ENGINEERS AT THE 
A. S. M. E. MEETING 
When the word got up among the hills 


that there was to be a gathering of the 


mechanical world in 








York it is needless Jo say that the 


received by me 


New 
word wa with interest. 
When a man of the world—a member, by 
the way, of the that 
a man who had walked the 
New York, as I had 
out these hills 


when 


1 great brotherhood 
to meet 
streets of Greater 


followed the 
felt at 


trails over 


ind home while doing it; 


uch an one said ‘Come along, and I will 
see that you get down safe and will show 
you a little of the city, and will give you a 
chance to see the that 


have been hearing about all your life, and 


some of men you 


will promise to tell your wife if you don’t 


behave,” you can well imagine that the 
inducements were well-nigh irresistibl 
Calling over the names of those whose 


names can always be found in the advertis 
ng columns of the AMERICAN MACHINIST, 
ind whom [ had been so well acquainted 


with for years, from my side of it, although 


[ had never seen them, I was told that 
nany of them were known to my friend, 
ind that some of them would be there, 
ind, furthermore, that many of those who 
did the writing that I had been reading 
so long would be there, and I would have 
an opportunity to at least see some of 


Under such conditions it seemed 


different 


them 


very from going among a lot 


of strangers; I knew these people even 
if they didn’t know me. If you were ever 
a poor relation you will know what that 
feeling is, but I don’t suppose you ever 
were 
Such 


or | 


mn these 


inducements do not come often, 


don’t I would have stayed 


hills so long without 


suppe se 
wandering 


away occasionally; however, they were 


powerful enough to induce me to pack 


ny grip and start out, filled with the idea 


that I was on a new kind of a job and 
that if I wasn’t careful everyone I met 
would know that I was a greenhorn not 


well onto his job. Fortunately, my friend 


knew what was the correct thing, and | 


tried to act as if traveling had been my 
business for years. Cautious and careful 


observation led me to think that some of 


my fellow travelers were not experts at 
the business, either 

After getting to and leaving Philadel 
phia, I began to find that things were 
speeded up; the passenger trains were 
longer and the cars were fuller; the 
people moved as though they were 
going somewhere and their time was 


On arriving at Jersey City, I had 


limited 
[ it the 


so far caug] fever as to understand 


that it was necessary to hustle or som 


Just what this some 


thing would happen 


thing was, I did not have time to find out ; 


perhaps there was only one boat and that 


wouldn't hold all, so that the tardy ones 


would have to wait, how long, I had no 


idea might be until the middle of the 


ifternoon 
Arriving in New York, I could plainly 
see that something unusual was going on; 


streets were crowded, the sidewalks 


the 


were crowded, the street cars were crowd- 
ded, 


were running as soon as they 


peopl 
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off the cars at the Brooklyn Bridge, 


ont 

got 

and I seemed to be the only one who was 
not in a hurry. It was a satisfaction to 
see the “skyscrapers,” and to know that 


they were planned and built by iron work- 
ers, who, while they might not exactly be 


machinists, were pretty near it; that re- 
moved any fear of the buildings falling 
down while I was passing. It did not 


prevent a galled spot on the back of my 
neck, making me try to invent a shirt and 
collar that would allow the head to turn 
up through an angle of at least 90 degrees 
without extracting a tribute from the skin 
on the back of the neck, Don’t look in 
the shop windows for the results; I’m a 
worker in iron 

If any shop manager who does not be- 
lieve in studying human nature in manag 
ing his shop will try a simple experiment 
he may learn something by it. Let him 
time himself and see how long it takes 
him to eat his dinner; then, after he has 
been around a big city long enough to 
catch the spirit of push, let him see how 
long it takes. He should go by the watch 
and he may think it has stopped. If he 
does not learn anything, he probably has 
dyspepsia to begin with, in which case he 
is not in proper condition for close ob- 
servation and If he 
finds that the rush around him does have 
an effect, then it may pay him to find the 


scientific deduction. 


tune that is best fitted to the work he is 


doing. Remember that speed 1s not every 
thing. 

It would be hard for me to express the 
pleasure I had in listening to the discus 
sions at the meetings of the Society and 
looking at the men that took part in them 
While I may have some ideas as to how 
some of those things would work in our 
works, my outlook is not broad enough 
to let me see the general effect on the me 
chanical world at large. By the very nice 
plan in use of giving each one in attend- 
ance a numbered badge and then issuing 
printed lists giving the name and number 
of each one, it was very easy to know who 
a great many of the men were, and it was 
a great pleasure to find that I couldn’t pick 
out by their looks the people who had 
done the things of most importance to the 
world. Some wise man said that the big- 
gest difference he had found in men was 
not in their natural ability, but in their 


making up their minds to do a thing and 


then sticking to it, and, as I like to think 
that it is so, you can understand why I 
was glad to see that some of the greatest 
men were far from imposing in appear 
ance, while some that impressed me by 


their appearance I found I had never heard 


of before. The discussions had a great 
value as showing that these men, each great 
in his own way, had to meet the usual 


troubles each in his own way, and that the 
ways were as varied as the men. 


In viewing the power stations I was 


glad to hear some of the engines knocking 


enough to need looking after (perhaps | 


should explain that the three large sta 
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tions that furnish current for lighting the 
city and running the street railways were 
thrown open to the Society and its guests) ; 
this showed that they were just like little 
ones, only bigger, and I expect they give 
trouble for the same reasons, One of the 
engines was blowing steam out between 
the bed and the cylinder; this of course is 
rather a bad place to get at, and I won 
dered if they would take the cylinder and 
bed apart and put in a new piece of pack 
ing, or whether they would just quietly 
try to drive something into the crack and 
put off the evil day as long as they could 
Perhaps it was a scraped joint and the 
man in charge did not know how nice a 
piece of paper works in such a place 

The that 
in the city showed me that the man that 


snowstorm came while I was 
invented the device for cleaning the snow 
and ice off of the rails of the railroad track 
should have tried the elevated road peopl 
That 
piece that traveled along on the third rail 


with it before giving it up contact 


of the electric elevated would give him a 
very nice place to fasten to, and that wa- 


his greatest need on a locomotive. I think 
that anyone with a device that would pre 
vent interference with travel in the cit) 


would be well received 


While questions of very great import 
ance were publicly discussed at the meet 
ings there were many little informal dis 
that that 
brought up matters somewhat out of the 
“What do you think of it, M1 


We were just remarking the 


cussions among those met 
ordinary. 
Osborne ? 
wonderful similarity in the shape of th 
upper part of the heads of those gathered 
here. As we were coming out we passed 
a group of gentlemen who were discussing 
something very animatedly and found that 
they were discussing the same thing.” | 
had that I had 
new things to try to see 
But 


sibilities it opened up. 


found so 
that I 


what a range of pos 


to admit many 
had over 
looked this one. 
Taking the obser 
vation of the gentlemen as a starting point 
and that fact, the first 
thing that I would like to know is: Is this 


study and 


assuming it is a 
similarity of shape caused by 
practice of mechanics, or do these gentle 
men take to mechanical things because of 
the shape of their heads? It will no doubt 
take some time to determine to a nicety 
the value of each separate hump and hol 
but think of the 


applying for a 


Imagine a 


he 


low, result. 


boy chance “to learn t 


machinist trade.”” You clap a little com 
bination affair on to his head and find that 


he should have been a butcher, with carry 


ing a hod as a second choice. Or a man 
wants a job as a mechanic, and the indi 
cator shows that he was intended by nat 


ure for an undertaker; or it may be a man 


wants a job as a laborer and the indicator 


gives unmistakable evidence that here is 


the very material that vou have been look 


ing for to make into a general all-round 


man for taking charge of outside work, 
one that won’t give up “while there’s 
water in the river and a bottom in the 
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boat.” It would doubtless take some time 
and trouble to get this machine down to 
the finest point of perfection, but when it 
was all the most hopeful could wish, think 
of the results that could be obtained by 
using it 

When a man applied for any situation 
bility a certified 


requiring mechanical a 
chart showing the reading of this instru 
iment could accompany the application, 
and clearly show whether the man was 
suited to the work that he was wanted to 
do. Of course it might be a little roug 
on the fellow that didn’t have the righ 
shaped head, but even then it would save 
him from wasting effort where it meant 
failure in the end. When the final form of 
the machine was reached no _ doubt 


would be general in its application, and 


not only tell all there was to tell about a 

, ‘ , 

ead in a mechanical way but also in every 
ther way. Imag can, how the 
orld will pr everyone Ww 
following the wl he 

best fitted. Perhaps the time might even 


ye when t 


examination, whi 





trained for. It nature works 
without waste and without loss when not 
interfered with. If that be true we must 
have the material for just the right num 
ber of mechanical engineers, if only we 


could recognize it before it was spoiled by 





being tried to be twisted into something 
else, and use it where it belongs lI 
would also be true of all other material 

Perhaps the possibilities now in sight 
are not enough to justify us in being to 
hopeful of immediate results, but it 4 
nice thing to think about when sitting bs 
re t fire after a hard and vexatio 
day's work The sa g of logarithn 

e slide rule d tables used t ve 

vork would be as nothing whet 1 
to the iving that would fron 
full deve el of the fea It Ly 
expecting too much to look f the early 
evelopment of this ide I ifter ( 
talking macl s and wireless telegrap] 
nd pocket ephone nd isolating t 
microbe tl s respo1 e for bad « 

9 ely the thoroughly trained id 
equipped scientists will make short w 

tf this matter 

[ would not be surprised beyond me 
re, if, on turning over the advert g 


pages of the AMERICAN 


arch for the new things of the mechan 
al world, I should come across something 
ulling my attention to the firm that were 
prepared to furnish me with head meas 
ng hine uited to trades, prote 
s and callings \l ny old pe 
te I hing hat ere 
slower to believe n than t W l 
i 
WI e there have been ery I 
sting ( nts f ) gs ot 
1E4 gs, very little has been said of the 
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not Nave a good time ind et i rt 

whole-souled, friendly peopl int 
a ; Se 

well up in the art of either talking or 


listening. It didn’t require a big diamond 


on the shirt front either, but just a dis 
position to be as friendly as those around 
one. They even meant it when they said 
to not stay wav il ‘ ece] 

because dre t wasn't ind 
know they did iuse I took then 
their word and tri t nd had a very 
nice ti! l’ ae Ay ) \ . ( 
only that I w d that the day d bes 
nger nd tl ul have d ( vitl 


Letters From Practical Men. 


Makers and Users. 


| I \ MM ] 

Phe ( Dp | 1 til at 
0] 1 d | ce c} ? | 
hink, belong t e. It 
to the extel I | umptiy ( \ 
e mac nist { r of V1 
¢ ilt Bake ( I ( ) 
other bakers, n ichers of other butcl 
ers ind the sar ( in f th 
industrial occup I le it t 
in the same way and the ime exter 





lake! e tl cive n ne-to el 
Chis gives the 1 L unique 
¢ ; +] 
nity f iproving and perfecting 
f his product. He has the means genet 
, - 4 1 
t } \“ oO i oo } no | 
) r ed ft ea pertectio1 ( 
I 
DuLding He ) \ \ 
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time much contradictory evidence; for 
what is good under some conditions is 
very bad under other conditions, and the 


ame thing receives both praise and blame. 
Things have been bound to improve of 
course, but improvement might be secured 
more cheaply and more promptly by more 
intelligent and systematic co-operation be- 
As busi- 
most 


tween the makers and the users 
some of them find a 
That the makers of em- 


nesses grow 
natural way out 
ery wheels should become also the makers 
of ine grinders or machines which use the 
seem to be a most natural 


wheels would 


and proper development. This gives them 


it once a constant and quite extensive 
opportunity of testing their own wheels 
in the manufacture of their own machines 
Che opportunity of the emery-wheel maker 
There is no 


however, exceptional. 


It maker to try his belts 
of much 
information to him, and so of most of the 
should therefore be other 
There is something else 


chance for the be 


to any sufficient extent to be 


others There 
means provided. 
for any maker of anything to do who is 
than 
If he 
does not improve them, or if he does not 

ntinually better adapt them to the wants 


to retain and extend his business 


merely to make and sell his goods 


if his customers, he cannot always hold 
them, for others will be improving if he 
does not, 

The traveling salesman—I wonder how 
many ever think of it—has really a four 


fold function. To the firm which he rep 
resents his duty is never fulfilled by the 
mere sale of so much goods, and his value 
as a salesman is never to be estimated by 
any individual sales or by the sales of any 
hort period, however large they may be 
The firm is to continue to exist and to 
continue to have goods to sell, and the 
salesman must be continually looking to 
his and to its future. 


he sells must also be expected to continue 


So those to whom 


in business, and he must be true to them 
lo the double relation that he holds as a 
seller is added the double duty as a carrier 
of information between the maker and the 
user. The salesman, if all right, is of all 
men to be most welcomed by the buyer, 
because he will listen to and carry all tales 
of defective goods or of goods not adapted 
to the requirements, and he will welcome 
every possible suggestion of improvement. 
He will also try to see that the goods de 
livered are rightly used and have a fair 
chance. If it is Machines or tools he sells, 
he will be able to tell of how they are used 
and what they accomplish elsewhere, and 
often by his information or suggestion he 
may be the means of substantially aiding 
his customer. The makers and users who 
thus are in communication with each other 
through the good offices of a live salesman 
are evidently better related for mutual 
helpfulness than where there is no such 


communication and when everything comes 


through a supply house. 
TECUMSEH SWIFT 
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Long Use of the Metric System in a Watch 
Factory. 
Editor American Machinist : 

We are in receipt of your inquiry of 
the 6th inst., relating to our use of the 
metric system. Will say that we have em- 
ployed the metric system of linear meas- 
urements since about 1868, and for our fac- 
tory purposes we have found it very con 
venient, especially in two particulars ; first, 
the unit is readily subdivided into quan- 
tities adapted to the requirements of our 
line of manufacture. It will be readily 
apparent to you that in making the deli- 
cate mechanism composing watch move- 
ments, the dimensions are not only quite 
small, but they require to be quite accur- 
ate. The of the 
standard inch are not sufficiently minute 
for 


adoption of the metric system, we had 


ordinary subdivisions 


our requirements. Previous to our 
constructed and used fine gages, indicating 
dimensions as fine as 1/2500 inch, but such 
a quantity was not simply expressed, nor 
readily multiplied. In adopting the metric 
system, we arbitrarily took as our standard 
the full ‘‘meter,”’ the centi 
which divide into tenths, hun 


unit, not but 


meter, we 
which are read- 
ily distinguished by to the 
Having adopted this sys 


dredths and thousandths, 
their relation 
decimal point 
tem in the measurements of watch parts, 
at all difficult to apply it in our 
On this 
have been running an entire factory for 


it was not 
machine shop also. system we 
nearly thirty-five years, with the exception 
of its application to shafting and pulleys, 
which to quite an extent we purchase in 
We have had very little ex 


perience, however, with the system as ap- 


the market. 


plied to liquid measure, nor in weights, 
save as we import certain articles which 
come by the kilogram. Doubtless it will 
difficult 


the complete adoption of the system 


be a slow and 


abe ut 


in al 


matter to bring 


commercial and mechanical lines, 
but there are good reasons for believing 
that it would prove convenient and sim 
ple to an extent which would justify the 
change. 

\MERICAN WALTHAM WatcH Co 


E. A. Marsu, Gen. Supt 





Tapers 
Editor American Machinist: 
The letter signed H. E. B., at page 120, 


seems to be almost another case of playing 
Hamlet without the Prince of Denmark in 
the cast. By this I mean that if we are 
to talk about fastening piston rods in cross 
heads it is the taper that should almost en 
All this mat 
ter of piston-rod fastenings has been dis- 


tirely engross our attention. 


cussed over and over in the technical pa 
pers, but it may be regarded as always 
open, and it is certain that nothing final 
reached The 
reason for this is simply that no details of 
best for all 
some cases, is, 
for other 
As for the settlement of the taper 


and decisive will ever be 
arrangement are 
best for 


deed, nearly the worst 


cases; 
what is in- 
some 


cases. 
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question for other and general applications, 
besides that of piston-rod fastenings, the 
impossibility of arriving at definite and 
satisfactory conclusions is still more accen 
tuated. 

The use of a shoulder to fetch up against 
in connection with the taper fit would seem 
to be more or less of a mechanical absurd 
ity. If there is a bearing on the shoulde: 
the taper fit is to that extent a failure, and 
if the taper fit is all right and the bearing 
surface of it sufficient, the shoulder is cer 
tainly of no use. We steal from the tape 
to get the shoulder and we don’t get a 
sufficient shoulder to be of much value if 
we are to depend on that. The only thing 
really is to get the right taper, and of 
course you don’t want the same taper for 
different lines of service. There is no war 
rant for assuming that the taper which ex 
perience has shown to be nearly right for 
lathe centers is also the thing for piston 
rods. Indeed 
shown the contrary 


experience has distinctly 
[ have known many 
cases where piston rods with insufficient 
taper have kept driving farther and farther 
into the crossheads, and one case at least 
where the rod finally split the crosshead 
In 


one shop where I spent considerable 


time, we gradually increased our taper 
standard from inch to the foot up to 
114 and 1% inches to the foot, or % inch 


that reached 


there was no more trouble about the tapers 


to the inch, and when was 
either when running or in getting the rods 
out when we had to, and there was certain 
ly no further suggestion that any shoulder 
was necessary 

As to the fastening for the rod when the 
taper is all right, the familiar key will 
of course do. I have known a great many 
crossheads broken by overdriving the key, 
so that the key would seem to require a 
have 
nothing of the kind on the engineer. When 
the slight the little 


shoulder the rod will naturally be working 


safety valve attachment when you 


you have taper and 
in a little and the key will be getting loose 
or the engineer would never think of driv 
ing it, so that the fit of the 


Notwithstanding that 


rod is really 
the thing to blame 
the key is so generally used, a nut on the 
end of the 
wherever there is room for it, 


rod is much to be preferred 
but here we 


at once run up against another of ou 


standards. The standard thread is too 
coarse. It makes the nut more likely to 
unscrew and reduces the section of the 


rod too much. As a general thing, one 
half the standard pitch will do to adopt in 
this place.* The nut should not then show 
to but, if it did, 
any of the familiar devices might be adopt 
ed 
key or 
the taper and the taper fit are all right, and 
if the key is driven a little the 
tightened once after running a short time 


any tendency unscrew, 


to secure it. The fastening, whether 


nut, really has little to do when 
or nut 
the rod should be expected to be secure 
until it became necessary to take things 
Of the 
styles shown by H. E. B., his Fig. 2 is the 


apart for repairs. six different 
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worst, and he is undoubtedly right in con- 


demning it. To use it as a standard, there 


would be constant trouble with the reamer. 
A bottoming reamer cannot be depended 


upon to ream successive holes alike, or, 


rather, it can be depended on not to, and 
there could be no regrinding of the reamer 


the end every time. 


bottom of the 


without cutting off 
Without the 
hole, the 


Id of 


shoulder at the 
running right through 


reamer 


cou course be reground whenever 
necessary and without entailing any addi 
tional trouble Morris FULTON 


Philadelphia 





‘‘ The Courteous Gentleman.” 
American Machinist 


obituary notices in last 


Editor 

In reading the 
week’s technical journals of the forme 
head of one of our prominent Eastern civil 
(Prof. Fuertes) and 
all spoke of him as eve 
us gentleman,” I wa 
I had with him when | 


of an experience 


entered college. I had spent 


in the shop and fitted myself for college 


by evening study. The institution I en 


tered required the mechanica 
tudy the mech 
in the College of Civil E 


students to s 
neering 
became necessary for me to call 


wish 


ing, So it 


on their dean and arrange matters, I 
ing to “enter up,”’ as they say. He asked 


the course and seemed 


] } lit 


satisfied with it, but, as an afterthought, 


my preparation for 


had been d Ing all the 5¢ 
“Working in a_ shop.” 


institution if | 


asked me what I 
years I 


“You will never enter this 


can prevent it,” he declared; “‘a university 


is a place for gentlemen, not for men who 


work with their hands.” He failed to pre 
vent me, but what a character for eng 


neering papers to extol as a c 
tleman! FRANK V. Mec 
Pittsburgh, Pa 
Drawing Shells. 
Editor American Machinist 
Having read the AMERK 
for 
could not let 


drawing sh 


,N MACHINIS1 


something like twenty-three years, | 
Mr. Woodworth’s article on 
1338, Vol. 25 


After a 
tool 


ells—page pass 


without trying to have my say. 


long and varied experience in general 
set of drawing 
work made as Mr. Wood 
If he had stated in his 


wanted a shell 


work I have 
tools 
worth 
ticle that he 
bottom I 


then it we 


never seen a 
for shell 
shows. 
have understood it, but 
uld 


could 
even not be 
produce it with that method, as the opera 
tion is a very slow on 

I am only pointing this out for the bene 
fit of a great many of your 


may have had only a little 
perhaps none at all, in that class of work 
It would be misleading to 
might be tempted to make 
for shell 


generally called, as 


dies work, as these tools are 


they are used in a 


double-acting press, to distinguish them 


from the ordinary blanking press dies. 
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I should think that “‘Mattatuck,” at 


1518, has given us a good 


page 
a set of drawing tools. I should say to 
anyone who would like to get good results 


\lso I 


1687. His drawings are good and 





made in a bu n be 
copied with « esult, if 
they ire made the cu 
ting edge true the t ) 
or the di so tl il the pu Col s d W 
flat with equal pressur« | around 

As to A. C. R.’s article on die king 
it page 1832 I can say tf st 
advise him not to criticise old methods 
s | k he could copy “Experience’s 
sty] f dies dvantage nd { he 
should S¢ steel nst¢ id . % st iron ] 
wou d be Die to st p his ell with tl 
dies without the uid of | trif g de 
v1 

| send hit ind invone I res ed i 
sketch of dies 1 ed ror meta I4 gage 
thicker Chey e easier to !1 ( ind i 
quire no. setting ( pared wi the 
other styles, t n S be inderst l | 
would not use this style on metal thinne 
than .o&80 inch s of course thin metal 
must be held while it is being formed 
it crimps I d >not say thi stvle is mod 
ern It did its work over twenty vé 
go, and w d to-day 

Phe nly d fference shown s n thre 
stvle of the die: the punches can be n 
to suit the stvle of press. The « g d 


S sligl tly tap red or undercut downwar 
say about o02 roe t the botton | r 
lower corner of the die has a s!] irp beve 
that will strip the shell as the punch 
draws back ( PEI I¢ \ 


Book Reviews and Indexing Technical Literature. 


American Machinist 


\ MERICAN 


MacHINIst for a good m v vears, I have 
found many things in its pages that have 
had \ direct person ] nterest ind m ich 
hat has been of the greatest value to m« 


more than the book notice at page 203 of 
the number just received. It has been my 
privilege (or cross) to write the 100k 
reviews’ for a certal ‘ rnal in year past 


have a strong fellow-feeling for the 


and |] 





one who so fully expresses my thoughts 
in this review I know from personal 
experience what it means to get hold of 
the book that is good, indifferent or some 

thing else, and also what it means to say 
§ until I | e come t iccept tl ord 

nary book notice s merely a statement 
that ( nd such books have come trom 
the press Hereaf I will wait for the 


and my r 


for the AMERICAN MACHINIsT has received 
large accretio! 

However, the book is not altogether bad 
if I can determine under what heading to 
catalog it President Lincoln had on 
drawer in his desk labeled “If you can't 
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electricity for 
find in a 


measurements in 
omething I should 
or find a superb article on the 


absolute 
expect to 
geometry ; 
resistance 


valvanometer in a work on 


And, again, why must I be forever 


le 2 
CO1S 


huying elementary treatises on the funda- 


mental principles of electricity when the 
book titles call for advanced articles, and 


ables of logarithms when I possess a slide 


rule? The answer is too deep for me, but 


. 
the man who will suggest some feasible 


1 
method of indexing the contents of one’s 
own library will earn my everlasting grat 


My own method I will not 
at this for | 


iwfully to find someone, at a later period, 


itude per 


petrate time, should hate 
had indexed it under “Steel.” 


Howarp N. Lyon. 


The Record of Experience with the Metric 
System. 

Recalling the fact that Arthur Falkenau, 
the well-known engineer and machinist, of 
Philadelphia, had 
with the metric system, we 


some experience 


asked him to 


has 


give his testimony, and have received from 
him a letter as follows: 

“In reply to your favor of the 3d inst., 
[ shall be glad to contribute such informa- 
tion as I can in regard to my experience 
with the metric 

“A few 
build a large engine from drawings on the 
metric scale, sent us from France. When 
should have to 


system. 


years ago we had occasion to 


we first learned that we 
work from these drawings we were some 
worried as to the difficulties we 
might meet. We thought, of 


great many mistakes would be made if we 


what 
course, a 


should put these drawings in the hands of 
our machinists together with the metric 
scale. There were, however, so many 
drawings and such intricate details that it 
would have been a large piece of work to 
have made new drawings with the Eng- 
We therefore bought a number 


them to 


lish scale, 
of metric scales and our 
men, who did not seem to find any diffi- 
culty in comprehending the principle of 
the 
due to the fact that most machinists now 
the 
thousandths of an 
inch when using the micrometer. We ex- 


that after the work had 


gave 


divisions. This is, possibly, largely 


adays are familiar with reading of 


decimal divisions in 
pected, however 
gone on we should find innumerable errors 
but 
Considering the 


in the actual measurements, were 
agreeably disappointed. 
nature of the machine, it was remarkable 
how few mistakes there were, even fewer 
than we should have anticipated ordinar- 
ily under the English system. In carry- 
ing this work out, we of course changed 
the 


sizes to conform to the nearest American 


dimensions of drill, reamer and tap 


standards. 

“There is absolutely no objection to the 
use of the metric scale as far as the abil- 
ity of the workman is concerned to adjust 
the The 


crux of the whole question is the cost of 


himself to new requirements. 
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tools from the 


English to the metric system. 


changing over standard 


“We are inclined to believe that, on the 
whole, the workingmen read the drawings 
with greater certainty when using the 
metric system. We do not believe that 
the advantage of a decimal system, 
whether in inches or meters, will be dis- 
puted A. FALKENAU.”’ 

Mr. Burwell’s letter was sent in volun 
tarily. Mr. Burwell is located in Cleve 


land, Ohio, and his letter is as follows: 
“During my wanderings as a journey- 
man machinist, working here and there, in 
this and that shop, my ideas of the metric 
system were very hazy; I knew very little 
remember being very much 
the 
members of 


about it. I 
arguments ad 
the Anti- 
that the 


amused by some of 


vanced by certain 


Metric 


English system (or lack of system) was 


Society—notably one: 
of divine origin, and endeavoring to prove 
by reference to the Bible and ancient his 


such was the case. It was such 


tory that 
a sin to supplant it with a new system 
which was only the work of infidels. I 


had many a good laugh to myself to read 
such arguments, but such arguments have 
been brought up against almost anything 
you might mention, when new. At that 
time I did not know that, long before the 
would come into general 


metric system 


use in this country, 1 would have to use 


it, but such was the case. I finally got a 


job as assistant in the apparatus depart 
ment of a large technical school, dividing 
my time between the physical and elec 
trical departments. Here 
everything from plastering walls and ce 
menting floors to designing and building 
When I first went there 
I was puzzled by getting sketches marked 
I said nothing, 


my work was 


fine instruments. 
with metric dimensions, 
but quietly asked some questions and got 
the constant 25.4, the millimeter equalling 
I soon found that calculating all 
then 


I inch. 


dimensions was too hard work. I 
bought a set of metric scales and in a week 
from that time I could think in millimeters 
as -easily as in inches. I found it very 
much easier to measure and all calculations 
were much easier. I was not satisfied yet, 
but must learn all about the entire system, 
so I still asked questions and, finally, one 
of the the 


physics gave me a card about 2x4inches, on 


assistants in department of 
which was the entire metric system as pro- 
that the five 
tables are somewhat abridged, many of the 


posed. I understand now 


terms proposed not now being used. I 


machinist could have one of 
those and I. think it 


good plan if the AMERICAN MACHINIST 


wish every 


cards, would be a 
would print the five tables of the system 
for the benefit of machinists 
have been somewhat in the dark as to the 


those who 


very interesting controversy which has 


been running in that paper for some time. 
“Here were five tables covering the whole 
metric system in place of the ten or more 


of the English system. I was struck by the 
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simplicity of it and wished that it was 
used in this country. One thing I liked 
about it was that, with so small a unit as 


a millimeter, fractions were almost abso 


lutely unnecessary, I have not worked at 
the school now for five or six years, but 
I ran across some sketches the other day 
which I made while there, and some of the 
and 


marked in inches 


some in millimeters. The reason for this 
had 

no tools and |] 

would have to lend them some. My scales 

thus scattered the 

If I would lay a scale down while 


dimensions were 


state of affairs was that | students 


at work for me who had 


would become over 
room. 
making a sketch after measuring part of 
a machine that I had to make an attach- 
ment to, as like as not some student would 
borrow it a moment and, perhaps, the next 
scale at hand would be different from the 


did 


any difference to me which scale I had; it 


one I had been using. It not make 
was all one to me, except that the metric 
scales were easier to read. In using the 
two systems I kept them entirely distinct ; 
I never translated one to the other. It was 
surprising how easily a machine, made to 
the English standards, could be measured 
accurately by a metric scale. 

“Screw threads gave me some trouble, 
but I only had to get and use a thread gage 
for the pitch and my micrometer for the 
diameter; then the trouble disappeared. 
One job I had to do was to draw an ac- 
curate map showing the location of from 
fifty to sixty coal plants belonging to a 
coal The had to be en- 
larged to four times the size of the orig 


company. map 
inal map, which did not show the plants 


at all. I first drew the lines of longitude 


and latitude, then measured east or west 
of a given meridian and north or south 
of a given parallel of latitude, to such 
points as towns, cities, heads of river 


bends, change of direction of boundary 


lines, and prominent mountains. When 
all these points were in close enough the 
map was filled in quite accurately. The 


metric scales proved to be just the thing; 


it would have taken me about twice as 
long if I had had to be multiplying 64ths 
all the time, which I would have had to do 
if I had used the inch scales. 

“Another time I had to 


sheet of typewriter paper 11x15 inches from 


reduce to a 


a blueprint 5x3 feet a large steel plant. 
There were perhaps a hundred cr more 
buildings. I started to use a 12-inch scale, 
but concluded when I got 7 23-32 inches 
to divide by 5 that I had better use a metric 
millimeters Of 
course better doing 
the 1ob than the way I did it, but it just 
happened that, at the time and place I had 


scale; 196 was easier. 


there are ways of 


it to do, there was no other way 
“Now one other before [| 

through: How 

that any lathe, no matter what the pitch 


ct the 


thing am 


many machinists know 


lead screw may be, can be set to 


cut metrical threads? It only needs the 


addition of one gear (except where the 


pitch of the lead screw is 10, when it will 
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he s¢ n any e, toc 1 
lv etrical threads One su 
ew of meter pitch, 1 es long th 
failec \“\ ny et linat 
Way g ( ( ‘ d 
having 8&8 eads to tl h, then t 
pitc] f e lead screw ge the gear t 
20 mt dle ‘ \ ted tl 
' e lead the 
a 8 and 25.4 wi havi i 
pitch of llimeter; 1 ere bei 
o 1] x fat ( na 
I ( ol 1 S « 5 = go 
25.4 127 
eretore t real te) d 127 will cut 
e required eads; So and 127 are nec 
ed To! pitcn ¢ : 2 ill nete 20 d 
27 will «¢ pitch of 5 millimeters, and 
» on, by compounding, any metrical thread 
in be cut. It did not take me any time 
1 to learn and become familiar witl 
the metric system, and, as I am, at be 
nly an ordinary machinist, it seems t 
e that others could do better still It 
cally seems to me that all this opposition 
by such eminent engineers is (I beg thei 
pardon) thoughtless and to be attributed 
to merely a dread of a change. It 1s only 
'tting off longer than nec y a grad 
al change to a system as I head of the 
| nelisl svstem is dav! gt ihe id oOo! 
darkness. It is a change which would a 
greatly benefit engineering in Ss country 
iny ngic dvance that has ever been 
nade L. D. Burwt 





James Watt Credited (or Charged ) With 
Responsibility for the Metric System. 

The Institution of Electrical Engineers, 

m January 22, 

discussed the metric question, Alex. Siem 


} in its favor and Sir Fred 


its meeting in London 


ens speaking it 
erick Bramwell opposed. We shall not 
attempt to present or to summarize the 


1 


but some facts cited by Mr 
hat Jam S Watt 


the matter are 


rguments, 


Siemens tending to show 
had something to do with 
interesting \ceording to /:ngineering 
“AIr. Siemens commenced by quoting a 
etter from James Watt to his friend, Mr 

in which Watt complained of the 


in reducing 


Kirwan, 
trouble he had experienced 


veights and measures, when comparing 


experiments made by Lavoisier and La 


place with results obtained by M1 


Kirwan 


He then suggested that it would be a good 


thing to introduce a pound to be used 
by all philosophers, and that this philo 
sophical pound should be divided decimal 


lv into tenths and hundredths. He further 
tic tluid should be 


proposed that all elast« 


measured by weight, the standard being 
a philosophical pound. He 


he 


ne-tenth of 
concluded his letter by suggesting that t 
] 


1 


foot should be fixed by the length of th 
pendulum, and t 

should be derived from the foot. Later 
on—November 23, 1783—Watt 
M. de Lue on the same bject 


subyect, 
that Mr. Whitehurst was at work on 


wrote te 


phil phical measure, from 


Wmiosophi 


|!) 


that the measure of weight 


Saying 
a 


which he 
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Legal Notes. 
BY E. P. BUFFET, LI 
ITATIONS OF AN EMPLOY! 
FROM RI 4 AGI ‘ M 
HINI 
Iti \ settled principle of law 
1 employe ace l ible 1 « 
ployees for personal injury caused by de 
fects in machinery of which he w 
( Son ly giit to een Wal 
nd which | 1 d nay remedied ] 
by no means impli hat he ensut 
soundness of machinery under all cir 
stances \ recent case 1n Maryland w 
explain some of the limitations of | 
bility Phe plaintiff, Reimhart Schae 
had been injured in a shop of the Sou 
Baltimore Car Works by a knife whicl 
broke loose from 12-inch outside mold 
d hit him at the distance f about 10 
icet It was found afte e accident that 
two ot the five bolt wl h had held tl 
blade to the rey lving cvlindet were 
broken and the other three bent or twisted 
There was little evidence to explain the 
cause of the bre kage: the machine Wa 
not apparently subjected to unusual strait 
and just before the accident the knife w 
properly attached by the man who usu 
ittended to it, the bolts be ng elected b 


him in perfect condi 


d es it appear that the con pany had been 


negligent in the selection of the machine 
but rather the contrary Phe plaintiff ob 
tained judgment from the trial court, but 


the Court of Appeals has reversed it, with 


trial The opinion of 


out granting a new trial 
is for the 
full, but some of the points 


i 


Fowler, 
long to give in 


he makes are substantially as 


higher court, is too 


follows: 
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1 
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of that 
being 


produc 11 


Removal and Enlargement of the Massachusetts 
Institute of Technology. 
\I 
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The Head of the New Department. 
While we have not a word of criticism 
to offer regarding Mr. Cortelyou, who is 


said to be slated for the head of the new 
Department of Commerce and Labor, yet 
man who, 


has 


business 


it seems a little strange that a 


whatever his abilities may be, not 


made himself a name either as a 
man, a manufacturer or a statesman should 

We have no 
Cortelyou 
of the 


be appointed to the place. 
doubt that Mr. 


ably the affairs 


whatever will 


administer new 
bureau, and yet it would be more in accord 
our such 


with preconceived notions of 


things if some manufacturer or busines 


man who had shown a disposition to tak 
in interest in public affairs were to be 
appointed, and it seems as though such a 
from a 
honor of it, b 
serve and to be the 
John Wanamaker 


man could be found who would, 


ense of duty or for the 


willing to organizer 
of the new department 
served a term as Postmaster-General, and 
| busine 


still bet 


ie office a ss administration 
He would for the 


service had the politicians allowed him to 


gave t 


done ter 


have 
do so. We believe a business man could 


be found to organize and administer the 


new department—not merely a good man 
but 


his ability to organize and administer, by 


and able, one who has demonstrated 


successfully organizing and administering 
his own affairs on a large scale 

A New Engineers’ Club House. 

\ movement has been on foot for some 

the 

Club, of this city, looking toward the erec 


time by members of the Engineers’ 


tion of a more suitable house than the one 
now occupied by the club. A corporation 
known as the Engineers’ Realty Corpora 
tion has been organized among the club 
the 


The stock of the cor 


members which will erect house and 


lease it to the club 


poration is expected to pay 4 per cent 


annual dividends, and means are provided 
by which, should the club prosper suff 


ciently, it may purchase the stock and thus 


eventually own its own house 


A site at 32 and 34 West Fortieth street 
has been acquired, and it is expected that 


work on the new house will soon Begin 


he site is eminently suitable, being con 


venient to the Grand Central Station and 


centrally located as regards hotels and 


The Union League 


the 


places of amusement 
far 


already 


Club is not and Republican 


Club has 
house at Nos. 54 and 56 of the same block, 


away 
under construction a 
which it 1s not improbable may soon be 
come a club center. 


The 


Club was leased during the dull times fol 


present house of the Engineers’ 


lowing the panic of 1893 on extremely 


favorable terms. The lease has but a short 


time to run and cannot be renewed except 
at a large increase 1n rental Meanwhile 
of members has reached the limit 


and a large 


the list 


of 1,000 waiting list is on file 


The house was never well adapted to club 
purposes and with the growth of member 


ship has become much too small 
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is doing the eminently 


While the club 
proper and, in fact, about the only possible 
thing, we must confess to a feeling of re- 
egret that its future headquarters are not 
to be a part of a great engineering build 
ing with an auditorium and banquet hall, 
and which should house the various engi- 
neering societies and become a_ national 
center and rallying point for all American 
Such 


a building is bound to 


‘ngjneers. 
does come, it 
that the 
social element of en 
located 


time and, when it 


come 1n 


will be a monumental pity club 


which stands for the 
should be 


Pineering 


permanently 


The Measurement of Contacts. 


It is occasionally the privilege of an 
editor to publish an article which breaks 
new ground and opens up new views of 
that this 

the 
page. 


of large 


fundamental things, and we feel 
our privilege in publishing 


Mr. Williams on 


The greater carrying 


is now 
article by inother 
capacity 
balls and rollers as compared with small 
course well known, and indeed 


Ex 


ones is of 


is a matter of mechanical instinct 


periments have been made to determine 
the relation empirically, but we have no 


knowledge of any attempt to 
the 


definite conceptions of contacts by which 


previous 


evaluate quantities and to introduce 


these experiments could be reduced to a 


basis and definite rules could be 


rational 


established which not only ration 


different 


ally connect experiments upon 
sizes of balls and rollers, but should also 


provide a basis of design, the experimen- 
tal data 


for use in formulas and thus become avail 


serving to determine constants 
ible for use far beyond their actual range 


Mr. Williams’ this 


and more, for he certain 


article does all of 


has examined 
constants 


look 


the article 


specified cases and supplied the 
To all 


things 


for use in those cases who 
beneath the 


will, we have no doubt, prove in the high 


surface of 


est degree stimulating and suggestive. It 
new possibilities of experiment 


limit of which it is not 


opens up 
and of practice the 
easy to recognize 
Our Testimony on the Metric System. 
Because practically all of those who have 
contributed articles to our columns on the 
metric system have expressed a preference 
for that we have been accused of 
making the AMERICAN MACHINIST a 
We simply 


System, 
pro 
This is not so 
that 


metric organ 


the machine builders 
matter of 
than any. other cl: 


We 


know as 


fact 


recognize 
are far more interested in this 


standards of length 


iss 
think it 1s to 
the 


stem as possible 


of American citizens 
interest to much of 


the 


their 


truth about metric sy 


and in order to contribute our share to 


ward the ascertainment of the truth about 


it, we have invited certain men to give 


their testimony, inviting, however, only 


those having had exrpertence with both sys- 
measurement in machine construc- 


fcwls oO 


tion 
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We now again invite all who have had 


such experience to contribute their views 
ind we will print them, regardless of 
whether they favor or oppose the metric 
svsten B t we d > 1 t \ ¢ nor Wl 
we print the views of others, c., those 


who have had experience with one 


nly, or who have not had experience with 


th systems in machine construct 
mechanical engineering work 
Our reasons for thus restricting the : 
] | 


timony ought to be obvious, but it may be 


well to state of them I 


some 


great plenty of philosophical discussion of 
the subject pro and con by those who have 
tem and 


other, 
with both systems in 


had experience with only one sys 
who simply imagine things about the 
1 who have had it 
other work than that of the 
While 


be as valuable as any other as to the merits 


machine con 


structor. 2. their testimony may 


or demerits of the metric system per se, 


vet its admission to our columns would 


take up too much of our space and would 
For these and 


hav S oo ynsidere d 


lead us outside our field 
other similar 


it to be best 


reasons Wwe 


to confine the testimony which 


we were to place before machine con 


structors to which is presented by 


men who are also machine construc 


ind who speak from actual 


We have 


experience 


published also what may be 


called the news of the movement, c., the 
action taken by various representative bod 
ies which have considered this question 


and the reports of committees which have 


various associations t¢ 


been appointed by 


have 


investigate and report upon it. We 


in publishing such reports, not discrimi 


nated for or agains but have given the 
preference to reports prepared by te 
the opinions of, committecmen engaged 1 
machine construction 

Though we have published all the mat 


r that has reached us against the metric 


system or the proposed law and that came 
within our requirements as to fitness and 
pertinence, it happens that most of that 
we have published has favored the metri 
system and the law in question. We are 
in no way responsible for this. If the 
testimony had been the other way, we 


shotld have published it just the same 


We 


are told that the AMERICAN Ma 
HINIST by refusing to go into this fight 
against the metric system has missed a 


great opportunity to serve the machine 


builders of America and to make itsel 


more “solid’’ with them. That is not, in 
view the 


Ma 


Ou} 


opinion, the right way to 
mission or duty of the AMERICAN 
HINIST 
It is 


\MERICAN MACHINIST to 


not the proper function of the 


advocate the use 
f the new high-speed steels, for instance 


news about 


It is its function to publish the 


such steels—to let its readers know that 
such steels exist and what they are cap 


able of doing \fter that our readers are 
abundantly able to judge for themselve 
vhether it is best to use these steel iT 


not 
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It is the same with the met systen 
Our readers and patrons do not want us 
to decide I! thre is thoug! { were 
children, whether or not it is best for them 
to use the eu vst ‘ \ ‘ 
facts about ve . ( 

. 
sent tiie tile ( | ( cy 
cle O1 we could 
> 
COLICC b> \\ \ W 
ende 1 OT < ‘ ( 
nd pat . ( der them 
| 

li there Y it machin { 
constructor earn 1 e than anothe S 
that they ar { ‘ é t it 
easy tor tie Lie nd espe 

, 
cially if they und ke t dge upon 1 
ufhicient or one-sided testimony d leas 
ota don line ¢ want to de 
| leseived in tl 
ceive themss es ¢ ) aeceived in th 
, 
important itter \bove all else, they 
want the truth, and with that before them 
ey are thorough competent decid 
the best course for them to pursue 

We believe 1 t sucl evidence Ww 

have been pres g t ost valua 
1,1 ] ri 1 | } 
possib! evidence t place betore machine 
1 1 ] | 
constructors. We would have preferred 
it to | ive eC ite I re ¢ enly 
inced, so that the evidence or argumen 
yf pt ctica machine ¢ istructors Pp?) nd 
wm Col d ] LV¢ een ¢ S lered and cK ] 
pared, but perhaps there w \ be some 
testimony tron men comimg w thin our 
classification and wl yppose the metri 


We invite such testimony and 





system 
Wil print a we receive OT 1 

There is nothin n either the etri 
system or the English systet t sh d 
lead men to take the roic attitude or thie 
‘strike for vour home vour firesid ind 


the graves of vour sires’ attitude. It is sim 


ply a matter of business nd the questior 
Is the netric system or our system ie 
better one? and if the metric system 


the better, then will it cost machine build 
ers anything 
the change? and 1f it 
system be worth that cost 


Men 


equally sincere, equally 


voted t 


equally de » the 
builders, differ on these questions. The 
best wav we can think of to arrive at 
wise conclusion in regard t hem 1s t 
ike the evidence W in machine 
shops and drafting roon ive used both 
ystems this « dence we h e been try 
ng, and still shall try, to pres« 
If it is tru 1 iv contend, th the 
1etric systen really a better tool for 
‘ 1 commerce 1 in the work shop if 
t will help our machine constructors in 


to bu 


their efforts 


chines at the least possible cost—then they 


want it. if the getting of it 1s not to cost 
too much, and they w certainly in the 
end not thank anyone who either inten 
tionally or mistakenly misrepresents the 


perhap pre an | i Ww ( deci on 
W hethet1 t the metri system 1 
v hette han the English svstem f 


\ “ 
W 
\ 
) 
Our Standard of Length 
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er 
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1 I \ \ 
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re 1) e State d 
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n ft { 9 ‘ y 
came nra d eth for the 
ted St \ rder to carry 
n this work t he Of f Standard 
Weight nd Me ore under the Trea 








Yard Was 


stan 


British Imperia 


“In 1834 the 
destroyed by fire, and when the new 
constructed to replace it a 


were aisoO 


Bronze No. 11 and Low Moor Iron 


num 
of 


dard was 
ber 


which, 


of made, two 


COpties 


No. 57, were presented to the United 
states These copies were received in 
1856, and soon afterward were compared 


with the Troughton scale, which was then 
found to be 0.00083 inch longer than the 
new Imperial Yard at the standard tem 
perature of 62 degrees Fahr. 

‘Bronze No. 11, 


exact copy in form, material and construc 


as it is called, being an 


tion of the Imperial Yard, superseded the 
Troughton scale, and from 1856 to 1893 it 
was accepted by the Office of Weights and 
Measures the of the 
3ritish standard. 


as representative 
During this period, in 
England and com 


The result 


1878, it was taken to 
pared with the Imperial Yard 
of this comparison indicated that No. 11 
had shortened by 0.00016 inch. In fact all 
the of the Yard have 
shown appreciable changes relative to that 
standard at 
periods, and this has led to the suspicion 


copies Imperial 


when compared subsequent 
that the length of the Imperial Yard is not 
itself constant. Shortly after the receipt 


of the National Prototype Meter a careful 


determination of the relation of the Im 
perial Yard to the International Meter 
was made at the Office of Standard 


Weights and as the relation 
found differed from that legalized in 1866 
by less the 


parison, it was decided to adopt the meter 


and Measures, 


than uncertainty of the com 
as the fundamental standard of length and 
to define the yard in terms of it, according 
to the established 


viz.: one meter equals 39.37 


relation by Congress, 


inches, or one 


Not only is 


the constancy of the length of the Imperial 


yard equals 3600/3937 meter 


Yard suspected, but in addition the lines, 
which are about 1/1000 of an inch wide, 


are entirely too broad for present require- 
On hand, the 
Meter 


most advanced conception of 


ment the other Interna- 


tiona and its copies represent the 


tandards of 


lengtl They are made of platinum with 


10 per cent. iridium, and were constructed, 
ympared with the 


of 


and c greatest precision, 


under the direction an International 


Committee, upon which the United States 


was most ably represented at different 
times by the eminent American metrol 
gists, Henry, Tlilgard, Gould and Michel 
son Phe work of comparing the Inte 


Meter 


International 


and 


Bureau of 


its copies was done at 
Weights and 


situated upon neutral territory 


national 
the 
Measures, 
which is main 
all 


Russia 


near Paris, France, and 


tained by contribution from the prin 


England 
ip 


stability 


cipal nations, including 
United 


peared that greater accuracy 


and the States It therefore 


and 


would be obtained by regarding the meter 


as the sole and fundamental standard of 
length, and a recommendation to. thi 
effect received the approval of the Secre 


\t 


the 


Treasury on April 5, 1893 
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similar reasons the 


the 


the same time and for 


kilogram was declared to be funda 
mental standard of mass.” 


Annual Report of the Commissioner of Labor. 


The the 
United States Commissioner of Labor, be 


seventeenth annual report of 


ing for the year 1902, a volume of 1,300 
closely deals exclusively 


with trade and technical 


printed pages, 
education. It is 
compendium of information 
the the 


United States, in Great Britain and in the 


a valuable 
concerning means provided in 
other countries of Europe for the educa 


of skilled Phe 


schools and systems are described in 


tion workers various 


de 
tail, and the conditions of apprenticeship 
where they exist. In connection with this 
the attitude of the employers and of the 
trades unions to the schools and_ their 
graduates is stated as clearly as possible. 
The of 
faithful work, and it 


of 


volume represents a vast amount 


presents in compact 


tornl a mass information often desir 


able for reference and not otherwise ac 
cessible 


Some New Things. 


TOOL-POST GRINDER 
The cut shows a tool-post grinder which 
is adapted for wet grinding, and is suitable 


tor 


other work where there is danger of draw 


therefore finishing thin cutters and 


ing the temper if a dry wheel is employed 
be detached if d 


shown, adjustable 


The hood, which may 


sired, carries, as an 


spout which can be set to direct the water 





between the work and the wheel, no mat 


at the of the latter may be 


a 
= 


size 
ind ground, and 
dust 


suuntershaft drum is made 


spindle is hardened 


adjustable and proof bronze 
Che Cc 
if sheet metal and balanced 


the 


Machine Company, Bridgeport, Conn 


runs in 
bearings 
This grindet 
Grant Manufacturing & 


is made by 


OIL COOLED GASOLINE ENGINI 
The Hart-Parr Company, of Charles 
City, Iowa, has brought out a line of oil 
cooled gasoline engines These seem to 


be practically the same as those which use 


water, except that the cooling jacket, cir- 
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‘ ) 
nand 


culating pump, etc., are adapted tor 
and this oil ts 
that it 

} 


It has been found by 


ling oil instead of water, 


enclosed in such a way cannot 


escape or be wasted 
experience that engines cooled in this way 


work very satisfactorily, and of course 


there is no danger of freezing nor is there 


any rusting 


COMBINATION LATHE CHUCK 


shows a combination lathe 


Che 


chuck 


cut 


made with a spur-geared scroll; 


the pinion for operating this being turned 





CHUCK 


COMBINATION LATHE 


by a crank wrench at the front, or by an 
open-end wrench which passes through an 
By means 
which is provided at the 
be closed 
idly on the work and then set up hard by 


The j 


may 


opening in the side of the body 
of a lever back 


of the scroll the jaws may rap 


aws are re 


be 


will, as no 


the wrench at the side. 


versible, as shown, and operated 
independently, or together at 
is required 


Wi 


throwing in and out of gear 
This clutch is the 


Chuck Company, Oneida, N. Y 


made by tcott 


The Niagara Falls Power Company has 


contracted for 3,000,000 feet of California 
red wood, which is to be used tor the 
construction of water conduits in p 1 
teel. Experience shows that the sand and 


whereas the action Of wate 


Technical Publications. 
; \W itet 4 


and Boiling | 


“On the Capacity for Heat ot 
Free AN 


with a 


tween the 


together Determination of 
Mechanical Equivalent of Heat in Tet 


] 


of the International Electrical Unit 


Experiments by the Continuous Flow 
Performed in 


Method of Calorimetry 
the Macdonald Physical Laboratory of 
Montreal.” By How 


McGill University, 
ard TJ 


Barnes Qx12-inch 


114 


a 
liustrations 


page 
numerous ta 


of 


wit and 


17 
The 


Price, 6 shillings. 


Society London 


bles Royal 


This pamphlet 1s a re 


investigation of the hi 
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cision and excellence. It is of importance’ eral Gordo Previous to his Egyptian pat der 1 ins 
to all who are interested in heat as a experience and also tor several years after t John A. R ng & Sor 


science, and reflects the highest credit his return, he was doing excellent work f Trenton, N. J., will retire from the 


upon its author, as well as upon the Cana in the strict line of his profession as a civil tt f 


dian university in whose laboratories the engineer He holds a high position as a t | t Ferd nd W. Roebling, w 

work was done. terary man public speaker and | t \ t 
turer! ind ¢ tiess W continue 1 yet : ‘ 1 1 | 
heard from ca ] We regret G W. R. Plunkett G. H 


Personal. en tr ape ayy Pee en ere Pome » of Pitcheld i dicectore 


se him from the ran f tec 
( harles Day, of Philadelphia, read a nalism to wl ch protes 1oOn he ha beet t ld nN \ wil rematll l dit 
paper before ‘the last meeting of the West a distinct credit inder the new management 
inghouse Electric Club, of Pittsburgh, on —— | t ction puts an end to the « 


“Recent Developments in Machine Tool Cc P ° templated incre ' f the stock « 
ommercial Review. I a A a ai 


New York, Monday, Feb. 16, 1903 000,000 tj xpected. however 


Equipment.” 
E. H. Ottenheimer, who has had charg: 
of the toolroom for the American Thread Taken as a whole, the situation in the least $1,000,000 we Spe ry the ne 


Company, at Willimantic, Conn., during machinery industry continues to give sat ntrollers in enlarging the plant at Pitt 


the past three years, has resigned to take _ isfaction. Dealers in machine tools, how field, w employs ab 1.500 men 

the position of foreman of the machine ever, say that since the present month 1 machine-tool circles definite intorm 

shop for the Willimantic Cotton Mill Cor- opened, and notably during the past week, tion as t the nlargement of the plat 

poration. a slight lull in trade has occurred. They s anxiously awaited 1 good ed ord 
say that there never was a time when thet i m xp d to follow 


C. T. F. Benson, who was for several 
was so much business in sight, but that The New York Edison Company h 


years with Brown & Sharpe Manufactur- We 
. the necessarv orders > 1 hl le or ] re ently 1] gas niract w it} tin 
ing Company and has more latterly been ‘PE Necessary rders are withheld for tl : t ne 
ties heine ust why this is, they are house, Church, Kerr & Co. f nothe 
with Heinrich Lanz, Mannheim, Germany, = "!" being. Just why thi Ae ’ ; 
unable tO sav 0.500 |! rse-powet! Wi ting 1 verti 


and Alfred Herbert, Ltd., Coventry, Eng 


land, is now works manager at Craven 


it ( ffairs is reportes O t I n ( g 
Brothers, Manchester, England tion of wii iia eo 
M char! ] see] | best known met e trade vs t t L be ed 
Mir. Charles UV. Seeberger, the origina 
, . : the orders 1 1 abeyance ft ngine | t t et Wate e 5S 
tor of the escalator system, sailed for 1 1 1 a ‘ ‘ ' nde 
: ipproximate, to his personal knowledge, — tio1 I d lep 
‘ ; he “Oceanic” a ; | 
op ) I ¢ 1¢ oO Dru ™ , 
Eur pe on the cean n February 11 at least $100,000, and ented f d . 
Mr. Seeberger went abroad to complete ' 14 1 
; \ id narrate he experiences, it would ) ) ( 1 mh tl 
arrangements for installing escalators in . ' , 4 1 ' , ais +] 

' . : be found that the amount could be placed thir 1 ri i I m e New Yor 
the stations on the new London Under ; er ae rare be ial an , ; aa +] 
ground Railroad, the preliminary negotia +] +] { ' 1 ty 
: nis Waiting ) \ 1 Yiving -« t tie \ 

' 
tions having been conducted by the Way , ' : 1 1 f 

- aers ~ eing ult ad, he \\ in rie | r \ 
good-Otis Company, of that city explain ns Senile. ‘Gime diet Gaile egregating 71,000 horse-power not 
Edward A Holton has been elected to prey ull als 100,000 rs ri Simum 
succeed our contributor, E. R. Markham, In machinist ipplies tivits | \1 n B r Company, of D 
as instructor in machine-shop practice at pronounced it anv time during the past 1 | 
the Springfield (Mass.) Mechanic Arts vear., and inquiries denoting the conti: t for ft 
High School. Mr. Holton is a graduate) ance of good business are coming in sat the Penr val ( ( 
in civil engineering from Wesleyan Acad factorils r] ime can be said of vel ) & H n ( 
emy. He also served an apprenticeship at transmitting machinery, and concert , . t Pool ¢ 
the Smith & Wesson factory and has had_ gaged i1 manufacture of it sp o rrsay t] 
several ve irs’ experience as draftsman, de lv of pre nd prospective conditions N \ 1 
signer and mechanical superintendent In Pric long the line conti to ! Si r B 
hese vat S capacitle hé been em Ww | 
pi | Wason Car ( npany h cut ; , ‘ 
Warw Cyclic Manuf ng Compat no « ) ( 
ind the Sn h& We ( ip \ H ( 
has al ght in d D ¢ e Qu ( i 
scl ‘ R 1 o 
cl ( nit 7 Gg 
Col. H. G, Prout, who be ( \ . : 
1 4 ‘ 
I He kK } ld Gace t xteer ( t I ng V¢ vo Go y 
has c ec ni h that 1 1,000 e-p el { t ‘ t | \\ R , 
: ’ . ” ' 9 i] RB ) 
ition and becor vice-president and gen Easton, | I , ' 
ral manager of the | 1 Switch & Sig pat en et 1 
nal Company His scho e and It engim . I ru - . 





n the latest issue of the Gazette a highly there \ ; ty 01 ,' = em Aen 
nteresting sketch of ¢ Prout’s ur vas forced t der . + 

cares a fine por | given 1iSO \1] ( ' mpany has aster ed t ' 

is a supplement. Although occupying the Ce! the engines in four months’ tin of ane: sens 

editorial chair for sixteen years, the Col \nn , t the . ; = “ 


onel has occupied many positions, from 
that of a private in the Union Army to tric Manufacturing Company to a syne nding crane t nstallied at | ce 


- ic . : ¢ 6 Nae | nitatiete affiliated witl les Seas nar nlar ¢ Gnarrow 
more than four and a half years in high Lal f New } ‘ap amliated w i : plant a ' ’ 
position under the Khedive of Egypt, be- te General tric Company Notice roint ew iriven by ele 
ing Governor-General of the Provinces of f the transfer are to be mailed to the tr motor ind t Dodg mpany 


the Equator and next in command to Gen stockholders of the Pittsfield (Mass.) com ntly purchased tor tl purpo 
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50 horse-power and two 30 horse-power 


direct-current motors, with controllers, 
Westinghouse Electric & Manu- 


facturing Company. The 


from the 
same 


company 
will install an electric power plant in the 


Philadelphia Tapestry Mills, Philadelphia 


The New York Central & Hudson River 
Railroad has recently placed an order with 
Westinghouse, Church, Kerr & Co. for 
four Westinghouse-Corliss engines of the 
horizontal cross-compound type. These 


engines will form the main power equip 
ment of a station in 
of erection on the 
Weehawken, N. J.. 
er to the elevators 
located 


horse-powe! 


new power process 
company’s property at 
which will supply pow 
and 


grain shops there 


Two of the engines are 1,200 
normal capacity and the re 


maining two of 700 horse-power, each pair 
/ 


being direct connected respectively to 750 
? ° 4s 


f 


and 400 kilowatt polyphase generators « 


the revolving field type They will oper 
ate with 140 pounds of steam, superheated 
to 500 degrees Fahr. and with high vacu- 
im, The equipment also includes a small 
exciter engine of the Westinghouse ver 
tical 

\fter February 14 the main office of the 
McKeesport « 


and all 


compound type 


Connellsville 
the affliated 
Light located in the 
Title & Trust Building, Connellsville, Pa. 
The million-dollar power plant of the rail- 


Pittsburgh, 
Railway Company 


Companies will be 


way company will be put in operation 
within thirty days and power will be de- 
livered from this plant to all points of 
the system just as soon as the high tension 
The links in 


system are being rapidly 


lines are completed main 


the closed up 
and the final bridges are being erected so 
that the entire road will be in operation 
in the near future, with the exception of the 
extensions which are to be built this sum- 
ner. The company has recently completed 
a very nice layout of new shops at Con- 
nellsville, and are in the market for the 
equipment for these shops. 

The American Roller Bearing Company, 
of Boston, Mass., 


tions to its plant 


is making large addi- 
The the 
company has grown so rapidly of late that 


business of 


the present plant was found to be wholly 
the The 
working capital has been greatly increased, 


inadequate to meet demands. 
and a large amount of new and improved 
machinery is now being added. The suc 
cess of these bearings in all branches of 
the trade, backed by the strong guarantee 
as to durability, has won for them a high 
standing in the trade 

An extension of the usual scope of office 
building power plants is to be tried in 
Pittsburgh under the direction of Henry 
A group of office buildings will 
the 
neighborhood of Fifth street and Duquesne 


Phipps. 
be erected in lower Pittsburgh, in 
light, 


group of 


will furnish 


the 


Way, and one plant 
heat 
five or six buildings, including the Besse- 


and power for entire 


mer Building, corner Sixth street and Du 


quesne Way. The power equipment has 


already been partly contracted for, and 
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will include two 500 horse-power Westing- 
house-Corliss engines, which are now un- 
der construction and will be ready for de- 
livery in about six months. These engines 
are of the horizontal, cross-compound type, 
and will operate non-condensing, the ex 
haust steam being used for heating pur- 
poses. On account of the difficulty of 
high river water, universally experienced 
in lower Pittsburgh, the engines will be 
placed upon the ground floor instead of 
the the 


located on the second floor of the plant, 


basement, while boilers will be 


and supplemented by suitable coal and ash 
The machinery will 
Church, 


handling apparatus. 
be installed by Westinghouse, 
Kerr & Co 
CHICAGO MACHINERY MARKET 

To the makers of engines and boilers of 
large units there is no possibility of slack 
work in consequence of any temporary 
dullness that This 


fact is elucidated by the representative of 


might arise in trade. 
one large producer, who remarks that his 
ccmpany had on its books enough work 
to keep the shops busy for nearly a year, 
if no additional orders are meanwhile re 
Much of this for de 
livery so far ahead that there is no hurry 


ce:ved work 1s 
about it and the prospects are that it will 
not be needed when specified, for there is 
almost universal delay in current construc 
tion work. Hence there is every opportu 
nity to fill in with these large but accom 
modating orders whenever convenient. 
But the common report is that business 
in these lines is just about as active as it 
This applies especially to 
the 


preliminary inquiries, being made by the 


has ever been, 
the larger projects. From some of 
Rock Island road, the shops they expect 
Moline, Ill., will be the finest 


Some time may elapse before 


to erect at 
in the West. 
the orders are definitely placed, but the 
work will be on a scale of unusual magni 
tude for shop purposes. And at Chicago 
locally, the amount of power which will 
be required, once the street railway com 
panies arrive at conclusions with the mu 
enormous 


There are a large number of electric rail 


nicipal authorities, will be 
way projects in contemplation, and it is 
noted that from a power standpoint they 
count up much faster than shop or fac- 
tory work. What would be a remarkable 
power for a manufacturing plant would 
provide motive power for only a_ small 
electric line. In the final placing of some 
of these electric railway orders there is 
delay, attributed in some instances to the 
not wholly clear financial situation. But 
the this kind in 
sight is large. 
the Steel Corporation will make for plant 


volume of business of 


The appropriation which 


improvements will not be spent entirely in 
the East. Some 
will be made in the Chicago territory, but 


notable improvements 


plans are not ready for publication. 


The consensus of opinion is that in work 


vet 


of the above character there is no indica 
tion of any decrease from the very satis 


factory volume of the past two years 
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the inquiry for smaller en 
from 50 to 300 


Relatively, 
gines and 
horse-power, is not so large, but even here 
both being 
Gas engines also are 


be vilers, say, 


there is an excellent trade 
closed and in sight. 
with their share of the activity 
Morse & Co. sold gas 


engines in 1902 and expect to considerably 


meeting 
Fairbanks, 6,000 
increase the number this year. In some 
parts of the West, notably in portions of 
Iowa, the farmers are not buying so well 
of trade 


year is 


as formerly, for which slackness 
the last 
responsible, but the quiet areas are limited 

The Cadillac Cabinet Company, Detroit, 


failure of the corn crop 


Mich., bought a 150 horse-power engine 
from the Filer & Stowell Company and 
a boiler of the same power from Wickes 





Bros 
Quotations. 
New York, Monday, February 16. 

New York prices for Northern and 
Southern irons for the first half of 1903 
are as follows: 

Northern: 
i ae. ee $23 25 @$24 75 
MNO, 2 Fis. . 22 00 @ 22 75 
No, 2 plain.. 21 00 @ 21 75 

Southern: 
No. 1 Foundry 23 25 @ 23 50 
No. 2 Foundry.. 22 25 @ 22 50 
No. 3 Foundry. 21 50 @ 22 50 
No. 4 Foundry.. 20 50 @ 21 50 


Bar Iron—Base sizes—Refined brands, 


mill price on dock, 1.95c. upward in car- 


load lots. Smaller quantities from store, 
2.15 @ 2.30¢. 

Tool Steel—Base sizes—Good standard 
quality, 7c.; extra grades, toc. and up 
ward 

Machinery Steel — Base sizes — From 
store, 2.10 @ 2.25c¢ 

Cold Rolled Steel Shafting—z2.90c. from 


store for base sizes 
Copper—Lake Superior ingot, 1234 @ 
y cast- 


127¢c.; electrolytic, 12546 @ 12%c.; 


ing, 12% @ 12%4c 


Pig Tin—In 5- and 10-ton lots, f. 0. b 
New York, 29.85 @ 29.90c. 


Pig Lead—4.10 @ 4.12%c., in 50-ton 
lots 
Spelter—4.90 @ 5.00c 


Antimony—Cookson’s, 8% @ 8%c.; 


Hallett’s, 74 @ 7'%c.; other brands, 6% 
@ 7C. 
Lard Oil—Prime City, 86 @ 8oc., ac 


cording to brand and quantity, ranging 
from one barrel up to large lots. 





New Catalogs. 


Scully Steel & Iron Company, Chicago, II] 
January and February price list. 


W. E. Caldwell Co., Louisville, Ky. Tanks, 
towers, tubs, etc. 6x9, pp. 36, paper. 

The Billings & Spencer Company, Hartford, 
Conn. List of drop forged lathe dogs. 

Canada Foundry Company, Toronto, Ont. 
“Rolled Steel Beams,” bulletin No. 11. 

F. L. Smith, Franklin Falls, N. H. Circu- 
lar of self-oiling clutch, countershaft drive, 
ete. 
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Portable 
Ignition 


Dow 
Mass 
paper. 

Columbus 


Boston, 


pp 26, 


Electric Company, 
equipments 5x, 
Machine 


Company, Columbus, 


Ohio. Gas and gasoline engines. 7x9, pp. 23, 
paper 

Crocker-Wheeler Company, Ampere, N. J., 
“Semi and Fully Enclosed Motors,” Bulletin 
No. 29. 

Archer Iron Works, Chicago Il] Steel 





wheelbarrows, 
24, paper 


trucks, ore cars, ete. 6x9, 


pp 


Stephens-Adamson Manufacturing Cop 
pany, Aurora, Ill Belt conveyors, ete. B 
letin No. 4 


Joseph Dixon 
City, N. J. 
ite facings 

The American Tool 
cinnati, Ohio. ‘The 
pp. 8, paper. 


Crucible Company, 
Booklet describing Dixon's graph 


Jersey 


Works 
American 


‘in 
6x9, 


Company, ¢ 
Lathe.” 


Nanz & Co., 
‘The Hahn” 
pp. 38, paper. 

Shelby 
Pa. 
pp 


127 Duane 
watchman’s 


New 
time detector. 


street, 


York 
4x7, 
Steel Tube 


seamless steel 


Company, VPittsburgh, 


Cold drawn tubes 
15, paper. 
Specd 


apolis, 


344 x6, 


Changing 
Ind. “The 
circular No, 2 

White 
land, Ohio 

pp. 14, 

Newman, 
England 


9%, pp 


Pulley 


Speed 


Indian 
Pulley,” 


Company, 
Changing 
Sewing Machine 
“White” 
paper. 


Company, Cleve 


steam carriages 5x 
Hender & Co., 
Steam and 
105, cloth. 


Ltd., Woodchester, 


water fittings, ete. 

The Michigan Brass & Iron Works, Detroit. 
Mich products, 
4x7, paper. 


Brass 


42, 


gates, valves, ete 
pp. 

American 
Miniature 


blowers, engines, et¢ 


Blower Company, 
No. 143, 


Mich 
fans, 


Detroit, 
illustrating 


catalog, 


National Gear Wheel & Foundry Company, 


Allegheny, Pa. The “Mertes Duplex” gas en 
gine. Circular No. 2 
E. F. Houghton & Co., Philadelphia and 


Chicago Vici 
5%x3h, pp. 12, 
Bartlett, 364 
“The Greenerd 
paper 


leather 
paper 


hydraulic packings 
Edwin E 
soston, Mass. 
3144x8%4, pp. 16, 
The Stover Manufacturing Company, Free 
port, Ill “Ideal” feed 48, 
decorated paper cover. 
Wayne Electric 
“The B. & B 
Bulletin No. 
Roller 
Roller bearings for automobile wheels, 
5144x7, pp. 52, paper 


Atlantic 
Arbor 


avenue, 


Press. 


mills. 7x94, pp. 
Fort 
Ind. 


vice." 


Works, Fort 
Commutator 
1038 


Wayne, 
Truing De 


American 
Mass 


Bearing Company, Boston, 


ete 
The Richardson Scale Company, Park Row 
Building, New York. Automatic 
chinery. pp. 24, paper 
Pratt Institute, Brooklyn, N. Y 
ment of Science and Technology 
study and 


weighing ma 
6x9, 

Depart 
courses of 
circular of information 

Canadian Steel & Wire Company, Hamilton, 
Ont. Small wire 
pp. 33, paper, cover design in colors 


Reeves 


catalog of fencing 3146x6, 


Pulley Company, 
of variable 


9x6, pp. 72, 


Columbus, Ind 


General catalog transmis 


sion appliances 


speed 
papel 
Miniature Railroad 
way, New York 
roads for parks, etc 
Hamiiton Moter 
Triton” gasoline 
tionary 5%x8\, 
cover 
Manville 
Automatic 


301 Broad 
miniature rail 


paper. 


Company, 
Catalog of 
9x12, pp 
Works, Hamilton, 
engines, marine 


28, 
Ont. 
and sta 
paper 





embossed 


Bros. Company, 


metal 


Waterbury, Conn. 


wire and forming machines, 


9 


work 5% pp. 12, 


illustrating samples of 
paper 


<a 


AMERICAN MACHINIST 


Works, Providence, 
Partial 
6x¥l., 


Engineering 
“Steam Consumption at 
& Sargent 


Providence 
R. I. 
of a 
paper. 

The 
Philadelphia, Da 
announcing the 
ing this 

Maris Brothers, 
page booklet, neatly 


Loads 


Rice Engine.” pp. 14, 


Machine 


attractive 11 


ol 


Falkenau-Sinclair 
An 
ombination 


Company, 
ttle booklet 
interests mak 
concern 
la \ 
printed and appropriately 


Philadelphia, 


illustrated, on cranes, with attractive cove! 
design. 4x54, paper 


The Chicago Pneumatic 

New \ rhe 
the rivet 
special circular 


Wyman & 


fool Company, Ch 
pa 


heating 


and ork. tent 


and 


cago Tynan an 


forge 


Tynan 
No. 32 


nealer 


Gordon, Worcester, Mass “A 


Short Story of Sir Joseph Whitworth an 
other of the series of biographical sketches 
issued by this company. 


New 


usetul 


Jos. T 
York 
information 
44x74, pp 


Machine & 


and 
containing 


& Son, Chicago 


rools, 


Ryerson 
“Pneumatic 


on compressed = ail 


machinery 


108, paper 


sayvidon Tool Company, Jersey 


City, N. J. “Disk Grinder Facts,” containing 
useful information concerning disk grinders 
in general. 31% x6, pp. 7, paper 

Port Iluron Air Tool Company, Port Huron, 
Mich Compressed air motors, hoists and 
pneumatic tools Printed on coated paper 
half-tone illustrations Dd% x81, pp. 32, pa 
per 

The Pratt & Whitney Company, Hartford 
Conn. New model turret lathes, described and 
illustrated in detail; printed in two colors 
with half-tone illustrations. 6x9, pp. 37, pa 
per 

Kinsey-Burt Company, 136 Liberty street, 
New York ‘Hints to Users of the Hartford 
Automati« sjench Filing Machine,” showing 


also a few samples of work 


done ( 

I. Bb 
Simple 
elt, 
belt 
riate cover design 

Blake & 
eral 
machinery, 


representative 
ircuial 
Williams & 


Practical 


Sons, Dover, N. H A 
Method of 


few 


Lacing a 
hints and handy 
papel approp 


and 
also a 


pp. 16 


containing 


rules Ox6 with 


Johnson 
of 


Waterbury, Conn 
machinery, 


Gen 
rolling 
machin 


jewelers’ 
and 
vertical 


catalog 


metal wire working 


ery, milling machines, et 
7x9, 


Buffalo 


presses 


pp. 835, papel 


Forge Buffalo, N. Y 


Company, 


“Buffalo Fan System of Heating, Ventilating 
and Drying,’ a neatly illustrated booklet 
showing applications of this system G1ax 
314, pp. 20, paper 

American School of Correspondence, at At 


I! 
show 


pap rs 


Chicago, 
No. 18, 


instruction 


mour Institute of 
December 


Technology 9 


catalog, 1902, series 


ing corrected 


7x9 ,pp. 58, 


samples ol 
paper 

The Billings & Spencer Company, Hartford 
Conn. 1903 machinists 


catalog of tools, drop 


forgings, ete profusely illustrated and at 
tractively arranged 5x714, pp. 119, em 


bossed cover 


paper 


Laidlaw-Dunn-Gordon Company, Elmwood 


Place, Ohio (near Cincinnati) Pumping ma 
chinery, duplex piston pumps, pumping en 
gines, et« Profusely illustrated 6xS, pp 


168, embossed paper covet 








Miscellaneous Wants. 


{dvertisements will be inserted under this 
head at 25 cents a line, each insertion, Copy 
should be sent to reach us not later than Sat 
urday morning for the ensuing week's issue 
inswers addressed to our care will be for 
warded 

Grant. Gears. See upper corner, page 56 


free Kk. G. Smith, Columbia, Pa 
Wal.M.Wks.,Waltham, Mass 


Wks., 


Caliper cat 
Punches & dies 
Patterns Cine 


innati Pat Cincin., O 


oy 

Experimental work. Ge M. May M. I 
Monadnock, Chicago 

lies and Lit sing, 100 | es $1.00 s 
paid . 2 Lt l dg (ont 

Wi ly or pay va good pa ed 
mine ne o Box 282, A Ma 

Lig ad fin \ mods ind 
‘ “ csp " | Da 2 Newark, N. J 

s s n ing o1 I vce eavil 
f \W M l CS sy i si ilty a 
side re ld s ¢ Am. MA 

Wan ad Mat “ Sia i 
superintende! s i ne ! 

ark ne | Address Box 56, A M 

Opp nity in n lew 1 
nit na oun W ow einey I in 
ized; wri for cireula \V r l. Brock, 7 
S1 Dearborn st., Chicag 

Wanted Iieavy and light machine work 
also machinery to build on order; low ra $ 
quick servic Krom Machine Works 10 


I 
I 
ste 


Yo 








Ke 
eni 


cer 


Ine 


Wanted \ 





( 
to 
wi 
+} 


cat 


assistance to 


Pa 
ent 
Wi 


care 


ma 


ichihes s&s 


tent ag 





ited and no adve 


would 


sex st., Jersey ¢ y, N. J 


ago agency wanted for 


and punch 


sheet meta 
presses, by 
space m Can street Address 
M. C., care t1ICAN MACHINIS1 
Wanted Short contribut 
wer plant « 
am ner i 
chnical Vublishing Co., 
it, Mich 

Wanted I 
rk city, to manutact 


al machines 


ions 


by pre 
ngineers tor a publication of 


ustrated when 
urns Bldg., 


possib ‘ 


le 


eng 


stablished company near New 
and tinance sale of 

arge fteld ho experiment 
fron SZ to 8} 


NE Ac 


Ine 
x 570, AMERICAN 
Wanted superin 
ystone Hardening Comp 
bl them t save thei 

it ana 
me Chemical Mfg. Cs 


HIN! 
tendents to 
yuna 
employers of 
theit output 
Lrooklyn, N 


yo00 use the 


Which will 
pel 
The 

vsti ‘ 
medium 
have 
am 
adjust 
Company 


to build 
light automatic machinery the 
the experience lhe 


speciaity 


mers Ott 
Md 

24 Betz 

bonded 

make a 


Keystone Law «& 
iz Philadelphia, which is 

ney in the world 
ranteed search of the l’atent Rex 
is (not n ly their opinion) free of charge 
readers of the AMERICAN MACHINIST Who 
ll send a sketch, mods description of 
‘ir invention They will also give a certifi 
e of patentability which will be of great 
an inventor in raising capital 
tents procured and sold isy terms. Dat 
s guaranteed under $20,000) bond Ss. &S 


lliamson, Pres 


For Sale. 


1 mati screw f 
to 1 1-16 in diameter one autom: 





the only 
offer te 
Office 





ere 


' 
on ¢ 


} 
ew machine for stock up : 2 
' & Whitney make 
Wintl ive Jersey City, N. J 


Smal ! chine shop 


Address Box 572, A 


Wants. 


Help ertise 
head Rate 2o 
thout sia ards 
ents under t ) 
tisements abbre 
to 
orning for 
addressed 
ipplicants 


id ment only 


tn 
line 


and 
th cents a 
make a 
s a 
iated 
reach 


ine 
copy should be sent 
than 
ck’s issue 


Naturday mi 
1s eres 
are u he formardcd 
then 
! replies wi not he 
urned If not fe irded they will be de 
oued without notice Orig letters of 
lation other papers relue 
it eo wed ta unknown « 


State mentioned indicates pre 


if names to which replies are 


nal 
ommene of 
orres 


sent 


Situations Wanted. 


CONNECTICUT 


] 


trass roller good experience in r 

1 breaking down good habit Ro 

AMERICAN MACH 

Position as superintendent or fore 

nin manufacturing plant, or a traveiing 
nt rienced man best of 

AMERICAN MACHINI 


Inning 


general 


technical edu 
‘ iti ‘ tsman; knowl 
xperience eading up t operating 
ght Box 554, Am. M 











NEW JERSEY 

A first-class draftsman, thoroughly familiar 
with automobile work, desires situation. Box 
558, AMERICAN MACHINIS1 

experienced mechanical draftsman, technical 
education, letterer, wants position; Al 
references Box 557, AMERICAN MACHINIST. 

An expert on small, accurate, rapid manu- 
facturing wishes to correspond with parties 
needing a foreman or superintendent. Box 
564, AMERICAN MACHINIST. 

Thorough competent man in all branches 
wants position as foreman or superintendent ; 
last two years superintendent of electric plant. 
lsox AMERICAN MACHINIST. 

Young draftsman wants position to build 
himself up with good firm; first-class me 
chanic, familiar with engines and electrical 
machinery. tox 559, AMERICAN MACHINIST. 

Mechanical draftsman and machine design 
er, age 29, technical graduate with 11 years’ 
experience in interchangeable machinery, jigs, 


good 


DDG, 


tools, fixtures and general machine shop de 
sign, wishes to change. Address “Drafts 
man,” care AMERICAN MACHINIST. 


NEW YORK. 
Machine designer, ete., wants position. Ad 
dress Box 63, AMERICAN MACHINIST. 
Mechanical draftsman, tech. graduate, 5 
years’ experience, wants pos. Box 575, A. M 
A German draftsman (grad 
uate of wishes position at, 


machinist or 
technical school) 


either work Address R. Honsberg, 341 
16th st., New York. 
Young man, familiar with machine tool 


line, salesroom clerical experience, also com 
piler of catalog and advertising matter. Ad 
dress Box 568, AMERICAN MACHINIST. 
General foreman, responsible man, up-to 
date mechanic, with extensive experience in 
high class automatic and interchangeable ma- 
chinery, wishes position. Box 568, Am. 
: high-grade machines; 10 years’ 
experience; inventive ability: technical grad 
uate; practical, with shop knowledge; New 
York or Eastern location. Box 574, Am. M. 
Mechanical draftsman, age 27, graduate, 2 


Designer 


years’ shop and 5 years’ drawing-room ex 
perience, desires to better himself; New York 
preferred OX O71, AMERICAN MACHINIST. 

R P. Deardorff, general foreman manufac 
turing departments, Taylor Signal Co., Buf 
falo, wishes to change May 1; Chicago pre 


ferred ° 
mobiles 
and 


dynamos, electrical specialties, auto 
gas engines and stampings; practical 
technical references given. 


NORTIL CAROLINA, 
Competent machinist and stationary engi 
neer, open for engagement March 1 Box 
o76, AMERICAN MACHINIS1 


OHIO. 
Mechanical draftsman, graduated. 3 years’ 
experience, wants position. ox O61, Am. M. 
Position wanted as foreman patternmaker 
or assistant superintendent, by an up-to-date 
mechanic with varied experience; can furnish 
best of reference Box 565, Amer. Macn. 
Wanted Position as chief draftsman by 
an experienced machinist, technically edu 
cated, age 37, married, with a broad and suc 
cessful experience in designing machine tools 
Address Box 573, AMERICAN MACHINIST. 


PENNSYLVANIA 

Iby foreman patternmaker, 
engines, machinery, valves 
553, AMERICAN MACHINIST. 
IiXxperienced mechanical draftsman, 
eal graduate, wants position : 


experienced on 
and fittings. Box 


techni 
Corliss or blow 


ing engine work preferred. Box 560, Am. 
RHODE ISLAND. 
Good surface seraper and bench hand seeks 
position. Box 538, AMERICAN MACHINIS1 


VIRGINIA, 


Designing draftsman, technical graduate. 


with shop experience, wants position 30x 
62, AMERICAN MACHINIST. 
Help Wanted. 
CANADA, 
Wanted—25 lathe hands for light inter 
changeable work; no other experience neces 
sary modern factory and tools. Box 550, 


AMERICAN MACHINIST. 

Foreman brass molder wanted, thoroughly 
acquainted with engineers’ and plumbers’ 
goods; state experience and salary expected 
‘Canada,’ Box 548, AMERICAN MACHINIST. 

CONNECTICUT 

General machinists wanted on medium 
weight work; good tools: new shop in a 
thriving city, with every attraction to locate 
permanently. Address Box 514, Am. Macu. 








AMERICAN MACHINIST 


GEORGIA, 
Wanted—Expert operator for 24 in. Gisholt 
lathe; state wages, ete. Columbus Iron 
Works Co., Columbus, Ga. 


GERMANY. 
Wanted—First foreman 
tool works in Germany, experienced in all 
kinds of modern machine tools and knowing 
the German language; state full particulars, 
age, salary, etc. Address Box 546, Am. MACH. 
Wanted—Chief engineer for large machine 
tool works in Germany, experienced in all 
kinds of modern tools and hydraulic, capable 
of superintending drawing office and shops, 
knowing German language; state full particu- 
lars, age, salary, ete. 3ox 545, Am. MACH. 


for large machine 


ILLINOIS. 
Engineering salesman; one famil- 
iar with and competent to design installa- 
tions of power transmitting machinery and 
experienced in selling machinery in this line 
preferred. Address, with full particulars, to 
Box 527, AMERICAN MACHINIST. 


Wanted 


MASSACHUSETTS. 
young mechanical draftsman 
years’ experience in machine 
Address Box 532, Am. MaAcn. 
Machine draftsman wanted in Worcester, 
Mass.; give age, experience and wages ex- 
pected. Address Box 566, AMER. MACHINIST. 
Capable machine draftsman, with experi 
ence in steam pumps. Address, giving age, 
experience and wages expected, ‘Manager,” 
Pr. O. Box 1181, Boston, Mass. 
Draftsman wanted on_ high-speed 


Wanted—A 
with about 5 
shop design. 


engine 


work by New England firm; must have had 
several years’ experience. Address, with full 


particulars, Box 547, AMERICAN MACHINIST. 
Wanted—A man to take charge of tool- 
room; must be able to grind all kinds of mill- 
ing cutters and reamers; also two good ma- 
chinists on small work. Address, giving ex- 
perience and wages expected. Box 549, A. 


MICHIGAN. 

Mechanical Draftsman.—-Wanted—Techni- 

cal graduate with experience for structural 

work and designing of hoisting machinery ;: 

must understand strength of materials: work 

will be done under chief draftsman. Indus 
trial Works, Bay City, Mich. 


NEW 
Wanted—First-class machinists, in city 
near Philadelphia: steady work and good 
pay. The Reeves Engine Co., Trenton, N. J. 
Wanted—Lathe and planer hands for night 
work on heavy machine tool work; good 
wages to good men. Apply to The Pond Ma 
chine Tool Company, Plainfield, N. J. 


JERSEY 


Wanted—A first-class hand to run a uni- 
versal grinding machine; must be used to 
accurate work on gages and reamers 


The 


John M. Rogers Wks., Gloucester City, N. J 

Wanted—Two expert watch factory ma 
chinists, one for sub-press die work, one for 
jigs, fixtures, ete.; state age, experience and 


wages expected. Trenton Watch Company, 


Trenton, N. J. 


Wanted—-An Al experienced toolroom fore- 


man; must be familiar with dies, gages, 
threading tools, jigs, fixtures, ete., for use in 
factory manufacturing small duplicate work; 


York; a permanent position for the 
right Man Address, with age, references, ex- 
perience and wages expected, Ek. IP. W., care 
AMERICAN MACHINIS1 


near New 


NEW YORK. 

Wanted—-A thoroughly competent instru 

ment maker; state experience and pay expect 
ed. Address C. D., care AMER. MACHINIST. 


Wanted—Capable mechanical draftsman; 
with experience on gas engines preferred ; 
location, Brooklyn, N. Y Address Box 555, 


AMERICAN MACHINIS1 


Wanted, Immediately—-Machinists and tool- 
makers on automobile work, also a man for 
universal grinders. Only first-class workmen 
need apply, in writing, to Room 1104, 140 


Nassau st., New York City, giving references. 


OMTLO. 


‘leveland Engineer 
Cleveland, O. 


Engineers, draftsmen. ¢ 
ing Agency, Box 71, Sta. B, 

Draftsman, experienced in elevator and 
grain handling machinery. Address The Foos 
Mfg. Co., Springfield, O. 

Wanted—Three or four first-class machin- 
married men preferred: state whether 
union or non-union ; one turret lathe 
hand. Apply Lock Box 514, Youngstown, O 

Wanted— Meehanic to line of Has 


ists; 


also 


operate 


kins automatic tappers: must understand 
how to set machines; state wages wanted and 
how soon can come Apply Youngstown Mfg. 


Co., Youngstown, ©. 


Wanted—First-class draftsman and design 
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special machinery and tools; young 
man preferred; good opportunity to right 
party; state experience and wages expected 
sox 544, AMERICAN MACHINIST. 

Wanted—-A superintendent of large, pro 
pressive stove manufacturing plant in the 
Middle West; stove experience preferred, but 
not insisted on; give qualifications, refer 
ences and salary. Address “Capacity,” care 
AMERICAN MACHINIST. 

Wanted.—A new and modern machine shop 
wants a first-class machinist who can make 
tools and eventually take foremanship of the 
shop; we are building pumps, gas engines and 
miscellaneous machinery; no one need apply 
who has not had experience in handling men 
Box 567, AMERICAN MACHINIST. 

Assistant Superintendent.—-Wanted—Mar 
ried man between 28 and 54 years of age, to 
take the position of assistant superintendent 
in hardware manufactory in Cleveland, O., 
employing 350 to 400 operatives; no appli 
cant will be considered who has not had pre 
vious actual manufacturing experience, either 
as superintendent, assistant superintendent 
or foreman; must have executive ability, be 
able to handle men, write a good hand and 
be quick and accurate at figures; we absolute 
ly will not consider any applicant for this 
position who is not employed in the manufac 


er on 


turing iine at the present time. Address in 
own handwriting, stating full particulars, 


“Cleveland,” care AMERICAN MACHINIST. 


PENNSYLVANIA. 
Wanted—Al diemaker on forming dies for 
steel stamping. McDowell Mfg. Co., 551 
Wood st., Pittsburg, Pa. 
Applications are solicited from men desir 
ing employment as toolmakers, blacksmiths. 


patternmakers, lathe, planer and_ erecting 
hands. American Turret Lathe Mfg. Co., 


Warren, Pa. 

We are constantly increasing the scope of 
our work, and invite application for posi 
tions from first-class patternmakers, molders 
and machinists: we always have vacancies 
Address The Westinghouse Machine Company, 
East Pittsburgh, Pa. 

We have now completed a modern, up-to 
date foundry and machine shop, and equipped 
same with the latest and most improved ma- 
chinery that could be purchased, and are 
wanting patternmakers, molders and machin 
ists, and invite applications for these posi 
tions. Apply or address to Kenney & Co., 
Scottdale, Da. 

The Montotype Company maintains a school 
to train young men to meet the constantly in 


creasing demand for operators of its type 
casting and composing machine. These oper 


ators have done so well that it receives more 
applications for places than can be filled. In 
making selections these qualifications carry 
most weight: common sense, type foundry ex 
perience, printing office experience, automatic 


machinery experience. Full particulars will 
be furnished to inquirers who furnish the 
same information about themselves. The 


1 Callow 





Lanston Monotype Machine Co., 
hill st., Philadelphia, Pa 
RHODE ISLAND. 
Wanted—A few first-class draftsmen with 
experience on jig and fixture work for small 
high-grade machinery Address The Taft 
Peirce Mfg. Co., Woonsocket, R. I. 


VERMONT. 


Wanted—Good general machinists; spe 
cialty, paper-making machinery; good wages 
to right men. The Bellows Falls Machine 


Co., Bellows Falls, Vt 


WISCONSIN. 


Wanted—Competent machine and bench 
hands, also Jones & Lamson operator. The 
Kempsmith Mfg. Co., Milwaukee, Wis. 

Wanted tench hands, erectors and floor 
men on medium heavy, high-grade work 


steady, industrious, married men only 
Address 


sober, 
state experience and wages expected. 
30x 552, AMERICAN MACHINIST. 


Wanted—Machinists and locksmiths, for 
building and assembling automobile parts 
those desirous of meriting advancement are 


preferred. Address Thomas B. Jeffery & Co 
Rambler Automobile Works, ..enosha. 
Wanted—Several good mechanical drafts 
men; work covers railroad cranes, large and 
smali dredges, steam shovels, piledrivers, ete 
good openings for good men; write, stating 
age, experience and salary required. Address 


The Bucyrus Company, ‘South Milwaukee, 
Wis. 
Wanted—Man who is an expert on lathes 


and planers and other tools, to see that prop 
er cutting ete., are maintained: a 
the same time 


speeds, 


man who is industrious, and at 
has tact, and of a nature that can get along 
with men, is wanted: must be married and 


looking for steady position; state age, experi 
ence and salary expected Address Box 551, 
AMERICAN MACHINIST. 
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Leeds, Mass. 

Norton Emery Whee! Co., Worces- 
ter, Mass. 
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Simonds Mfg. Co 77 
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Struthers-Wells Co 61 


Stuart's Foundry & Mach. ¢ 
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Wold & ¢ lorri 6 
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Wormer Machinery ¢ ( ( 
ov and 
Wyk & ¢ ] uS 
Wy & « j j ‘ 
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Balls, Steel 
Federal Mfg. Co., ¢ leveland, © 
Resek Mch. Tool Co., Cleveland, 0 


Band Saws 
American Machinery Co., Gl! 
Rapids, Mich. 


ind 
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Barrels, Steel 

Cleveland Wire Spring Co., 
land, O. 

Kilbourne 
Jumbus, 


Cleve- 


& Jacobs Mfg. Co., Co- 


8) 


Bars, Boring 


Cleveland Twist Drill Co., Cleve- 
land, O. 

Underwood & Co., H. B., Phila- 
delphia, Pa. 

Belt Dressing 

Dixon Crucible Co., Jos., Jersey 
CHY,. B.. ds 

Belt Filler 

Schieren & Co., Chas. A., New 
York. 

Belting, Leather 

Patterson, Gottfried & Hunter, 
New York. 

Schieren & Co., Chas. A., New 
York. 


Shultz Belting Co., St. Louis, Mo. 


Belting Rubber 


N. Y. Belting & Packing Co., New 
“ork. 

Peerless Rubber Mfg. Co., New 
York. 

Belts, Polishing 

Barr, H. G., Worcester, Mass. 


Belting 
Ill. 


Creamery 
Hinsdale, 


& Supply Co., 


Bending Machines, Hydraulic 
Bement, Miles & Co., New York. 
Watson-Stillman Co., New York. 


Bending Machines, Power 


Bethlehem Foundry & Mach. Co., 
So. Bethlehem, Pa. 

Cincinnati Punch & Shear Co., 
Cincinnati, O. 

Reade Mchry. Co., Cleveland, O. 


Bending Machinery, Plate 


Hilles & Jones Co., Wilmington, 
Del. 

Perkins Mach. Co., So. Boston, 
Mass 


Wickes Bros., New York. 


Blocks and Tackles 
See Hoists, Hand. 


Blowers 
Am. Gas Furnace Co., N. Y. City. 
Buffalo Forge Co., Buffalo, N. Y. 


Champion Blower & Forge Co., 


Lancaster, Pa. 

Boilers 

Chandler & Taylor Co., Indian- 
apolis, Ind. 

Hawley Down Draft Furnace Co., 


Chicago, Ill. 
Struthers-Wells Co., 
Wickes Bros., 


Warren, Pa. 


New York. 
Bolt and Nut Machinery 


Acme Mchry. Co., Cleveland, O. 
Detrick & Harvey Mach. Co., BRal- 


timore, Md. 
Howard Iron Wks., Buffalo, N. Y. 


Maines Mach. Co., Philadel., Pa. 

Pratt & Whitney Co., Hartford, 
Conn. 

Ray Automatic Mach. Co., Cleve- 
land, O. 

Reliance Mach. & Tool Co., Cleve- 
land, O. 

Webster & Perks Tool Co., Spring- 
field, O. 


Wells Bros. Co., Greenfield, Mass. 


Books, Mechanical 


Baird & Co., Henry Carey, Phila- 
delphia, Pa. 
Derry Collard Co., New York. 
Henley & Co., N. W., New York. 
New York. 


Wiley & Sons, John, 

Boring and Turning Mills 
American Tool Wks. Co., Cin., O. 
Baush Mach. Tool Co., Springfield, 


Mass. 
Bement, Miles & Co., New York. 
Retts Mach. Co., Wilmington. Del. 
Bullard Mach. Tool Co., Bridge- 
port, Conn. 
Hill, Clarke & Co., Boston, 
McCabe, J. J., New York. 
Niles Tool Works Co., New York. 
ond Mach. ‘i'‘ool Co., New York. 


Mass. 


Prentiss Tool & Supply Co., New 
York. 
Warner & Swasey Co.. Cleveland, 


Ohio. 
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Boring ons Drilling Machines, Hori- 


zonta 
| Barnes Co., B. F., Rockford, III. 
Barnes Co., W. F. & John, Rock 
ford, Ill. 

Beaman & Smith Co., Provi., R. 1. 
Bement, Miles & Co., N. Y. City. 
| Betts Mach. Co., Wilmington, Del 
3insse Mach. Co., Newark, > 
Brown & Zortman rally ’ Co., 

Pittsburg, Pa. 
Dallett & Co., Thos. H., Phila., Pa. 
| Detrick & + ted Mach. Co., Bal 
timore, Md 
Fosdick Mach. Tool Co., Cincin 
nati, O. 
| MeCabe, J. J., New York. 
Newton Mach. Tool Wks., Phila 
delphia, Pa. 





Niles Tool Works Co., New York. 
Pond Mach. Tool Co., New York. 


Pratt & Whitney Co., Hartford, 
Conn. 
Prentice Bros. Co., Worcester, 
Mass. 


Prentiss Tool & Supply Co., New 
York. 

Warner & Swasey Co., Cleveland, 
Ohio. 

Boxes, Tote 

Lyon Metallic 
il. 


Brazing and Fluxing Material 

Amer. Brazing Co., Philadel., 
Bucket, Elevator 

Clase Co., W. Ji 
Carborundum 

See Grinding Wheels. 


Castings, Brass and Bronze 
Miami Brass Wks., Hamilton, 


Castings, Die Molded 


Mfg. Co., Chicago, 


Pa. 


Salem, O. 


Y. 


Franklin Mfg. Co., Syracuse, N. Y. | 


Castings, Steel 


Christensen Engineering Co., Mil- 
waukee, Wis. 

Uniform Steel Co., Rahway, N. J. 

Centering Machines 

Bement, Miles & Co., New York. 

“ee Mfg. Co., Milwaukee, 

Niles Tool Works Co., New York. 

Phoenix Mfg. Co., Hartford, Conn. 

Pond Mach. Tool Co., New York. 

Whiton Machine Co., D. E., New 
London, Conn. 

Woodward & Rogers Co., Hart- 


ford, Conn. 


Centers, Planer 


Fay & Scott, Dexter, Me. 
New Seen Mfg. Co., New Haven, 


Co 

Pratt. "k Whitney Co., Hartford, 
Conn. 

Reed Co., F. E., Worcester, Mass. 


Chains, Driving 
Boston Gear Works, Boston, Mass. 


Federal Mfg. Co., Cleveland, O. 

Bridgeport Chain Co., Bridgeport, 
Conn. 

Jeffrey Mfg. Co., The, Columbus, 
Ohio. 

Link Belt Engr. Co., Phila., Pa. 

Morse Chain Co., Trumansburg, 


Whitney Mfg. Co 
Chemicals 
Amer. Brazing Co., 


Chucking Machines 


. Hartford, Ct. 


Brown & Sharpe Mfg. Co., Provl- 
dence, R, I. 

Cleveland Automatic Mach. Co., 
Cleveland, O. 

Le Blond Mach. Tool Co., R. K., 
Cincinnati, O. 

Potter & Johnston Mach. Co., 
Pawtucket, R. I. 

Pratt & Whitney Co., Hartford, 
Conn. 

Quint, A. D., Hartford, Conn. 


Reed Co., F. E., 

Warner & Swasey Co., 
Ohio. 

Windsor Mach. , Windsor, Vt. 


Chucks, Drill 
Almond, T. R., 


Worcester, Mass. 
Cleveland, 


Co. 


Brooklyn, N. Y. 


Brown & Co., R. H., New Haven, 
Conn. 

Cleveland Twist Drill Co., Cleve- 
land, O 


Cushman Chuck Co., Hartford, Ct. 


Goodell-Pratt OO. Greenfield, 
Mass. 
The E. Horton & Sons Co., Wind- 


sor Locks, Conn. 
Modern Tool Co., Erie, Pa. 
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Chucks, Drill— Continued. 


Morse Twist Drill & Mch. Co., 
New Bedford, Mass. 

Pratt Chuck Co., Frankfort, N. Y. 

Standard Tool Co., Cleveland, O 

Trump Bros. Mach. Co., Wilming 
ton, Del. 

Whitney Mfg. Co., a ay 

Whiton Mach. Co., D. oe 
London, Conn. 


Chucks, Lathe 


Cushman Chuck Co., Hartford, Ct. 


Hoggson & Pettis Mfg. Co., New 
Haven, Conn. 
The E. Horton & Son Co., Wind- 


sor Locks, Conn. 


Pratt & Whitney Co., Hartford, 
Conn. 

Skinner Chuck Co., New Britain, 
Conn. 


Westcott Chuck Co., Oneida, N. Y. 


Whiton Mach. Co., D. E., New 
London, Conn. 
Chucks, Scroll 
Whiton Mach. Co., D. E., New 
London, Conn. 
Chucks, Split 
Faneuil Watch Tool Co., Boston, 
Mass. 
Ilardinge Bros., Chicago, III. 
Clocks, Watchman’s 
Nanz & Co., New York. 
Clutches, Friction 
' Caldwell, Son & Co., H. W., Chi- 
cago, Ill. 
| Coil Clutch Mfg. Co., New York. 
Eastern Mchry. Co., New Haven, 
Conn. 
Faneuil Watch Tool Co., Boston, 
Mass. 
Jacobson Mach. Mfg. Co., War- 
ren, Pa. 
New Haven Mfg. Co., New Haven, 
Conn. 
Oesterlein Mach. Co., Cincin., O. 
Patterson, Gottfried & Hunter, 
Ltd., New York. 
Pratt & Whitney Co., Hartford, 


| Jacobson Macu. 
| Knell Air Brake Mfg. Co., 
| Rand Drill Co., 


Conn. 


Compressors, Air 

Blanchard Mach. Co., 
Mass. 

Chicago Pneumatic 
cago, 11] 


Boston, 


Tool Co., Chi- 


Christensen, N. A., Milwaukee, 
Vis. 
Curtis & Co. Mfg. Co., St. Louis, 


10. 
Gray-Blaisdell Co., Bradford, Pa 
Herron & Bury Mfg. Co., Erie, Pa. 
Ingersoll-Sergeant Drill Co., New 
York. 
War 


Mfg. Co., 


ren, Pa. 

Battle 
Creek, Mich. 

New York. 


Consulting Engineer 


| Thompson, 


Hugh L., Waterbury, 


Conn. 
Coping Machines 


Long & Allstatter Co., 
Ohio. 


Hamilton, 


Correspondence Schools 
See Schools, Correspondence. 


| Counting and Printing Wheels 


Philadel., Pa. | 


Franklin Mfg. Co., Syracuse, N. Y. 


Counterbores 

Kendrick & Davis, Lebanon, N. 8. 

Slocomb Co., J. T., Provi., R. I 

Counters, Machinery 

Veeder Mfg. Co., Hartford, Conn. 

Countershafts 

Builders’ Iron Fdry., Provi., R. I. 

National Machine Tool Co., Cin 
ecinnati, O 

Pratt _ Whitney Co., Hartford, 
Con 


nay Pulley Co., Columbus, Ind. 


Wilmarth & Morman Co., Grand 
Rapids, Mich. 
| Couplings, Shaft 
Caldwell & Son Co., H. W., Chi- 
eago, Ill. 
Cresson Co., Geo. Philadel., Pa. 
Davis Mach. Co., WW. Pes Roches- 
ter, 
Patterson, Gottfried & Hunter, 


Ltd, New York. 


Stuart, R. J.. New Hamburg, N. Y. 
Vandegrift Coupling Co., Evans 
ville, Ind 
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Cranes 
Brown Hoisting Mach. Co., N. Y 
City. 
Chambersburg Engr. Co., Cham- 
bersburg, la. 
Cleveland Crane & Car Co., Cleve- 
land, O. 
Curtis & Co. Mfg. Co., St. Louis, 


Mo. 
Franklin Portable Crane & Hoist 


Co., Frankiin, Pa. 
Maris Bros., Philadelphia, Pa. 
Niles-Bement-Pond Co., New York. 


Northern Engineering Works, De- 
troit, Mich. 
Obermayer Co., S., cincinnati, O 


Pawling & Harnischfeger, Milwau 


kee, Wis. 
Sellers & Co., Wm., Philadel., Pa. 
Whiting Foundry Equipment Co., 


Harvey, Ill. 
Crank Pin Turning Machine 


Underwood & Co., H. B., Phila 
delphia, Pa. 

Crucibles 

Dixon Crucible Co., Jos., Jersey 
City, N. J. 


Obermayer Co., S., Cincinnati, O 

Cupolas, and Ladies, Foundry 

Northern Engr. Works, Detroit, 
Mich. 


Obermayer Co., S., Cincinnati, O 


Paxson Co., J. W., Philadel., Pa. 

Whiting Foundry Equip. Co., Har- 
vey, Ill 

Cutters, Milling 

Becker-Brainard Milling Mach. 
Co., Hyde Park, Mass. 

Brown & 7 oe Mfg. Co., Provi- 
dence, R. 

Cleveland Twist Drill Co., Cleve- 


land, O. 
Jay & Ward, Athol, Mass. 
Ingersoll Milling Mach. Co., Rock- 


ford, Ill. 

Morse Twist Drill & Mach. Co., 
New Bedford, Mass. 

Rogers, John M., Boat, Gage & 
5 Works, Gloucester City, 

J. 

sanadaee Tool Co., Cleveland, O. 

Cutting-off Machines 

Bement, Miles & Co., New York. 

Bignall-Keeler Mfg. Co., Edwards- 
ville, Ill. 
Brown & Sharpe Mfg. Co., Provi- 
dence, R. I. 
Brown & Zortman Mcehry. Co., 
Pittsburg, Pa. 

Davis Mach. Co., W. P., Roches- 
ter, MN. I. 

Hurlbut-Rogers Mach. Co., South 
Sudbury, Mass. 

Newton Mach. Tool Wks., Phila- 
delphia, Pa. : 

Niles Yr ool Works Co., New York. 


Pond Mach. Tool Co., New York. 


Cutting off Tools 


Armstrong Bros. Tool Co., Chi- 
cago, 

Pratt & Whitney Co., Hartford, 
Conn 

Cyclometers 

Veeder Mfg. Co., Hartford, Conn. 

Diamond Tools 

Dickinson, Thos. L., New York. 

Dies, Sheet Metal 

Bliss Co., E. W., Brooklyn, N. Y. 

Hay- Budden Mfg. Co., Brooklyn, 
N. 

Perkins Mach. Co., So. Boston, 


Tolede” Mach. & Tool Co., Toledo, 


Ohio. 


Wold & Co., Torris, Chicago, III 

Dies, Threading, Opening 

Errington, F. A., New York. 

Geometric Drill Co., New Haven, 
Conn. 

Jones & Lamson Mch. Co., Spring- 
field, Vt. 

Maines Mach. Co., Philadel., Pa. 

Modern Tool Co., Erie, Pa. 

Pratt & Whitney Co., Hartford, 
Conn. 

Dowel Pins 

Obermayer Co., S., Cincinnati, O. 


Winkley Co., Hartford, Conn. 


Drawing Boards and Tables 
Zacharias, E. M., Brooklyn, N. Y. 


Drawing Instruments 


Keuffel & Esser Co., New York. 
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Drilling Machines, Bench 


Barnes Co., W. F. & John, Rock- 
ford, Ill. 
Pratt & Whitney Co., Hartford, | 


Conn. 


Drilling “achines, Boiler 


Baush Mch. Tool Co., Springfield, 


Mass. 

3ickford Drill & Tool Co., Cin- 
cinnati, O. 

sement, Miles & Co., New York. 


Dallett & Co., Thos. H., Phila., Pa. 

Niles Tool Works Co., New York. 

Pond Mach. Tool Co., New York. 

Prentice ros. Co., Worcester, 
Mass. 


Drilling “achines, Multiple Spindle 
Baker Bros., Toledo, O. 


Barnes Co., B. F., Rockford, Ill. 

Barnes Co., W. F. & John, Rock- 
ford, Ill. | 

Barr, H. G., \orcester, Mass 


Baush Mch. Tool Co., Springfield, 
Mass. 

Bement, Miles & Co., New York. 

Bickford Drill & Tool Co., Cincin- 
nati, O. 

Brown & Zortman Mehry. C 
Pittsburg, Pa 

Dallett & Co., Thos. H., Phila., Pa. 

Garvin Mach. vo., New York. 


Harrington, Son & Co., Edwin, 
Philadelphia, Pa. _ 
McCabe, J. J.. New York 


Marshall & Huschart Mchry. Co., 
Chicago, Ill 
Newton Machine Works, 

Philadelphia, Pa. 
Niles Tool Works Co., New York 
Prentice Bros. Co., Worcester, 
Mass. 


Tool 


Prentiss Tool & Supply Co., New 
York. 

Woodward & Rogers Co., Hart 
ford, Conn. 


Drilling Machines, Pneumatic 
Chicago Pneumatic Tool Co., Chi 
cago, 


Cleveland Pneu. Tool Co., Cleve- 
land, Ohio. 

Phila. Pneumatic Tool Co., Phila 
delphia, Va. 

Q & C Co., Chicago, II. 

Standard Ry. Equip. Co., St. 
Louis, Mo. 


Drilling Machines, Portable 


Dallett & Co., Thos. L., Phila., Pa. | 


Hisey-Wolf Mch. Co., Cincin., O 


Drilling Machines, Radial 


American Tool Wks. Co., Cin., O. 
Baush Mech. Tool Co., Springfield, 


Mass. 
Bement, Miles & Co., New York. 
Bickford Drill & Tool Co., Cin- 
cinnati, Ohio. 
Cleveland Punch & Shear Works 


Co., Cleveland, O. 
Dreses Mach. Tool Co., Cincin., O. 
Fosdick Mach. Tool Co., Cincin., O. 
Gang Co., Wm. E., Cincinnati, O. 
Ilarrington, Son & Co., Edwin, 
Philadelphia, Pa. 
Hill, Clarke & Co., 
McCabe, J. J., New 
Marshall & Iluschart 
Chicago, ‘ 
Mueller Mach. Tool Co., Cincin., O. 
Niles Tool Works Co., New York. 
Pond Mach. Tool Co., New York. 
Prentice Bros. Co., Worcester, 
Mass. 
Prentiss Tool & Supply Co., 
York 
Reade Mchry. Co., Cleveland, O. 
Roos & Mill, Cincinnati, O 


Boston, Mass 
York. 


Mehry. Co., 


Drilling Machines, Turret 


Niles Tool Works Co., New York. 

Quint, A. D., Hartford, Conn. 

Vanderbeek Tool Works, Hart- 
ford, Conn. 


Drilling Machines, Upright 
American Tool Wks. Co., Cin., O. 


Baker Bros., Toledo, O. 
tarnes Co., B. F., Rockford, Il. 
Barnes Co., W. F. & John, Rock- 


ford, Ill 
Barr, H. G., Worcester, Mass. 
Itement, Miles & Co., New York. 
Brown & Zortman Mchry. Co., 

Pittsburg, Pa. 

Cincinnati 


Davis Mach. Co., W. P., Roches 


ter, N. 

Dwight Slate Mch. Co., Hartford, 
Conn. 

Fosdick Mach. Tool Co., Cincin 
nati, O. 


Newark, N. J. 


Gould & Eberhardt, 


o., 


New | 


Mach. Tool Co., Cin., O. | 


AMERICAN 


| Drilling Machines, Upright—Cont’d 

| Harrington & Son Co., Edwin, 
| Philadelphia, Pa. 

Hill, Clarke & Co., Boston, Mass 
Hoefer Mfg. Co., Freeport, Ill 


Le Blond Mach. Tool Co., R. K., 
Cincinnati, O. 
McCabe. J. J.. New York 


Chicago, 
Murray Mig. Co., 
ley, S. N. ¥ 


Niles Tool Works Co., New York. 


Richmond Val 


New Haven Mfg. Co., New Haven, 


Conn. 
Pratt & 
Conn. 
Prentice 
Mass. 
Prentiss 
York. 
Sibley & 
Washburn 
Mass. 
Woodward & 
ford, Conn. 


Whitney Co., 


‘o 


Bros. ( 


Ware, South Bend, Ind. 


Shops, 
Hart 


_ 


Rogers ¢ 


Drills, Center 


4 
3 
~ 
> 


& Whitney Co., Hartford, 
Conn. 
Slocomb Co., J. T., Providence, 
R. I 
Drills, Rail 
| Bement, Miles & Co., New York. 
| Niles Tool Works Co., New York. 


| Drills, Ratchet 
Parker Co., Chas., 
Pratt & Whitney 
Conn. 


Meriden, Ct 
Co., Hartford, 


Dust Collectors 


Allington & Curtis Mfg. Co., Sag 
inaw, Mich 
| Dynamos 
Akron Elec. Mfg. Co., Akron, 0 
C & C Electric Co., New York 
| Christensen Engineering Co., Mil 


waukee, Wis. 
Commercial Electric 
apolis, Ind. 


Co., Indian 


| Crocker-Wheeler Electric Co., Am 
pere, N. J. 

Eck Dynamo & Motor Co., Belle 
ville, N. J 


General Elec. Co., New York. 
Jantz & Leist Elec. Co., Cincin., O. 
Mechanical Appliance Co., Mil 
waukee, Wis. 
Milwaukee Elec. Co., 


Milwaukee, 


Vis 
Northern Elec. Mfg. Co., Madison, 

Wis. 
Robbins & Myers Co., Springtield, 

Ohio. 


Sprague Elec. Co., New York. 

Storey Motor & Electric Co., Har- 
rison, N. J. 

Triumph Elec. Co., Cincinnati, O. 

Western Electric Co., Chicago, III. 

Westinghouse Electric & Mfg. Co., 
Pittsburgh, Pa. 


Electrical Supplies 
Akron Elec. Mfg. Co., Akron, O. 


Commercial Electric Co., Indian- 
apolis, Ind. 

General Elec. Co., New York. 

Milwaukee Elec. Co., Milwaukee, 
Vis. 

Storey Motor & Electric Co., Har 
rison, N. J. 

Triumph Electric Co., Cincin., O. 

Western Electric Co., Chicago, Ill. 

Westinghouse Elec. & Mfg. Co., 
Pittsburgh, Pa. 

Elevators 

Albro-Clem Elevator Co., Phila 


delphia, Pa. 


Curtis & Co. Mfg. Co., St. Louis, 
Mo 
Howard Iron Wks., Buffalo, N. Y 


Morse, Williams & Co., Phiia., Pa. 


Emery Wheels 

See Grinding Wheels. 
Enclosures, Tool-room 

Merritt & Co., Philadelphia, Ia. 


Engines, Automobile 
Olds Motor Works, Lansing, Mich 


Engines, Steam 


3uffalo Forge Co., Buffalo. N. Y. 
Chandler & Taylor Co., Indian 
apolis, Ind 


Frick Co., Waynesboro, Pa. 
Rand Drill Co., New York. 
Struthers-Wells Co., Warren, Pa. 


Marshall & Huschart Mehry. Co., 


Hartford, 
Worcester, 


Tool & Supply Co., New 


Worcester, 

















| Foos Gas Eng. Co., 


MACHINIST 


Engines, Gas and Gasoline : 
Columbus Mach. Co., Columbus, O 
Cooper Mach. Co., Saltsburg, Pa 
Elyria Engine Co., Elyria, O 
Springfield, O 
Mietz, August, New York. 


National Engine Co., Rockford, 
Ill. 

New England Gas Engine Co., 
Boston, Mass. 

New Era Iron Wks., Dayton, O 


Lansing, Mich 
Coldwate! 


Olds Motor Wks., 
Regal Gas Engine Co., 
Mich 


Stover Engine Works, Freeport, 
Struthers-Wells Co., Warren, Pa 
Exhaust Fans 

Buffalo Forge Co., Buffalo, N. Y 
Fans, Electric 

General Electric Co., New York 
Northern Elec. Mfg. Co., Madison, 


Wis. 


Sprague Elec. Co., New York 

Western Electric Co., Chicago, Ill 

Westinghouse Elec. & Mfg. Co., 
Pittsburgh, Pa. 

Feed Water Heater and Purifier 

Hawley Down Draft Furnace Co., 
Chicago, III. 

Files and Rasps 

Barnett Co., G. & H., VPhila., Pa 

Hammacher, Schlemmer & Co., 
New York 

Nicholson File Co., Provi., R. I 


Patterson, Gottfried & Hunter, 
New York. 
Filing Machines 
Cochrane-Bly Mach. Co., 
cor, a. ¥. 
Fillers, Oil Can 
The Winkley Co 
Fittings, Steam 
Crane Co., Chicago, 


Roches 


Hartford, Conn 


I} 


Crosby Steam Gage & Valve Co., 
joston, Mass 

Jenkins Bros., New York. 

Lunkenheimer Co., Cincinnati, O 

Walworth Mfg. Co., Boston, Mass 

Flexible Shafts 

Chicago Flexible Shaft Co., Chi 
cago, Ill. 

Porges 

Buffalo Forge Co., Buffalo, N. Y 


Patterson, Gottfried & Hunter, 
Ltd., New York. 

Forgings, Drop 

Billings & Spencer Co., liartford, 
Conn. 

Wyman 
Mass. 

Forgings, Hydraulic 

Wyman & Gordon, 
Mass. 

Forgings, Steel 


Hay-Budden Mfg. ¢ 
N. Y 


& Gordon, Worcester, 


Worcester, 


‘o., Brooklyn, 


Westmoreland Steel Co., Pitts 
burg, Da 

Wyman & Gordon, Worcester, 
Mass. 


Poundry Furnishings 
Obermayer Co., 8S., Cincinnati, 0 


Paxson Co., J. W., Philadel., Pa 

Whiting Foundry Equip. Co., lar 
vey, Ill. 

Purnaces, Coal, Gas and Oil 

Am. Gas Furnace Co., N. Y. City 

Buffalo Forge Co., Buffalo, N. ¥ 

Chicago Flexible Shaft Co., Chi 


eago, Ill. 
Hawley Down Draft Furnace Co., 


Chicago, Ill. 
Jacobson Mach. Mfg. Co., War 
ren, Pa. 
Obermayer Co., S., Cincinnati, O 
Furnaces, Gas 
Am. Gas Furnace Co., N. Y. City. 
Furniture, Machine Shop 
New Britain Mach. Co., New Brit 


ain, Conn 


Gages, Recording 
Bristol Co., Waterbury, Conn. 


Gages, Standard 

Brown & Sharpe Mfg. Co., Provi 
dence, R. I. 

Rogers, John M., Boat, Gage & 
Drill Works, Gloucester City, 


Sawyer Tool Mfg. Co., Fitchburg, 
Mass. 

Slocomb Co., J. T., Prov., R. L 

Starrett Co., L. S., Athol, Mass. 











Gages, Steam 
Crosby Steam Gage & Valve Co., 
Boston, Mass. 


Gear Cutting Machinery 


Becker-Brainard Milling Mach 
Co., Hyde Park, Mass 

Bickford Drill & Tool Co., Cin., O 

Brown & Sharpe Mfg. Co., Provi 
dence, R I 

Dwight Slate Mch. Co., Hartford, 
‘ nn 

Fellows Gear Shaper Co., Spring 
field, Vt 

Gleason Too! Co., Rochester, N. Y 


Newark, N. J 
Co., Edwin, 


Gould & Eberhardt, 
Harrington & Son 
*hiladelphia, l’a 


Newton Mch. Tool Wks., Phil.. Pa. 
| Niles Tool Works Co., .wew York. 
| Whiton Machine Co., D. E., New 

London, Conn 

Gears, Cut 

Bilgram, Hugo, Philadelphia, Pa 

Boston Gear Wks., Boston, Mass 

Brown & Sharpe Mfg. Co., Provl 


dence, R. I 
Fawecus Mach. Co., 
Fellows Gear Shaper Co., 

field, Vt 


Pittsburgh, Pa 
Spring 


Gleason Too! Co., Rochester, N. Y 

Gould & Eberhardt, Newark, N. J 

Grant Gear Works, Boston, Mass 

Harrington, Son & Co., Edwin, 
Philadelphia, Pa 


Horsburgh & Scott, Cleveland, O 


Knell Air Brake Mfg. Co., Battle 
Creek, Mich 

New Process Raw Hide Co., Syra 
cust N \ 

Nuttall Co., R. D., Pittsburgh, Pa. 

Patterson, Gottfried & Hunter, 
Ltd., New York 

Philadelphia Gear Works, Vhila 
de phia l’a 

Simonds Mfg. Co., Pittsburgh, Pa 

Gears, Molded 

Caldwell & Son Co., Hl. W., Chi 


cago, 
Franklin Mfg. Co., Syracuse, N. Y. 
Greenwald Co., I. & E., Cincin., O 
Gears, Rawhide 
Chicago Raw Hide Co., Chicago, 
11! 
Pittsburgh, Pa 
Cleveland, O 
Hide Co., Syra 


Fawceus Mch. Co., 

Horsburgh & Scott, 

New I’! Kaw 
cuse, 


Nuttall Co., R 


ocess 


L., l’a 


Pitsburgh, 
Gears, Worm 


Albro-Clem Elevator Co., 
phia, L'a 


Philadel 


Fawcus Mach. Co., Pittsburgh, Pa 
Morse, Williams & Co., Vhila., Pa 
Nuttall Co., R. D., Pittsburgh, Pa 
Simonds Mfg. Co., Pittsburgh, Pa 
Graphite 

Dixon Crucible Co., Jos., Jersey 

City, N. J 

Lubriphite Co., Jersey City, N. J 
Obermayer Co., S., Cincinnati, O 


Grinders, Center 
Heald & Son, L 
Hisey-Wolf Mach 
Grinders, Cock 
Windsor Mach. C 
Grinders, Cutter 
Adams (o., Dubuque, 
Automatic Mach. Co., 
Mass 
Becker-Brainard Milling 
Co., Hyde Vark, Mass 
grown & Sharpe Mfg. Co., 
dence, t 
Cincinnati 


Mass 
oO 


S., Barre, 
Co., Cincin., 


Windsor, Vt 


lowa 
Greenfield, 


Mach 
Provi 


Milling Mach. Co., Cin 


cinnati, © 

Garvin Machine Co., New York 

Norton Emery Wheel Co., Worces 
ter, Mass 

Pratt & Whitney Co., Hartford, 
Conn 

Rivett-Dock Co., Boston, Mass 

Woodward & Rogers Co., Hart 
ford, Conn 

Grinders, Disc 

Besly & Co., Chas. H., Chicago, 
Ill. 

Gorton Mach. Co., Geo., Racine, 
Wis 

Iroquois Mach. Co., New York 


Ransom Mfg. Co., Oshkosh, Wise. 

Grinders, Drill 

Gorton Mach. Co., Geo., Racine, 
is 

Heald & Son, L. S., Barre, Mass. 

Standard Too! Co., Cleveland, 0 

Washburn Shops, Worcester, 


Mass 
Wilmarth & Morman ‘¢ 
Rapids, Mich. 


‘o., Grand 








286 






























ass. 





Hill, 
Hisey-Woit 
Iroquois Mact 
Landis 









Chicago, 


























field, O 
Wilmarth 










Woodward & 
ford, Conn. 







Builders’ Iro 
dence, R. I. 

Carborundum 
N. Y 
















wood, 
Northampton 
Leeds, 











ter, Mass. 










Bement, 
Diamond Mac 
Niles 
Pond Mach. 
Reed Co., F. 








































Diamond Saw 


Buffalo, 


Conn. 


Diamond Saw 

Buffalo, N. 
Hoefer Mfg. ¢ 
Resek Mech. 


Conn. 


Bement, 
Billings 

Conn. 
Bliss Co., E. 


Merrill Bros., 
Mossberg & 
Providence, 


Toledo Mach. 
Ohio. 


Tool C 
Marshall & Huschart 
Ill 


Rapids, Mic 


Iroquois Mach. 


Perkins Mach. 


Grinders, Tool 


Clarke & Co., 
Mch. 


h. 


Rogers C 


n 


Cc 


Diamond Mach. 
Hampden Cor. Wheel Co., 
Mass. 
Emery Wheel 
Mass. 
Norton Emery Wheel Co., 


Tool Works Co., 
Tool Co., 
E., Worcester, 
Hack Saw Blades and Frames 
& Stamping 
_~ = 


West Haven Mfg. Co., 


0., 
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ce... 3 


Co., 


M 


field, Ohio. 
Vitrified Wheel Co., 
Mass 
Washburn Shops, 
Mass. 


& Morman C 


Grinding Wheels 


loundr 
0., 


Co., Pro 


Gun Barre! Machinery 
Miles & Co., 


Co., Pre 


Hack Saws, Power 


New 
New 


Barnes Co., B. F., Rockford, Ill. 

Barnes Co., W. F. & John, Rock 
ford, Ill. 

Barr, H. G., Worcester, Mass. 

Brown & Sharpe Mfg. Co., Provi 
dence, R. I. 

Diamond Mach. Co., Provi., R. I. 

Gisholt Mach. Co., Madison, Wis. 

Iroquois Mach. Co., New York. 

Landis Tool Co., Waynesboro, Pa. 

Modern Too! Co., Erie, Va. 

Northampton KEmery Wheel Co., 
Leeds, Mass. 

Ransom Mfg. Co., Oshkosh, Wis. 

Safety Emery Wheel Co., Spring- 
field, O. 

Whitney Mfg. Co., Hartford, Ct. 

Grinding Machines 

Brown & Sharpe Mfg. Co., Provl- 
dence, R. I. 

Builders’ Iron. Foundry, Provi- 
dence, R. 

Diamond Mach. Co., Prov., R. I. 

Falkenau-Sinclair Co., Vhila., Pa. 

Goodell-Pratt Co., Greenfield, 
Mass. 

Gorton Mach. Co., Geo., Racine, 
Vis. 

Greenfield aiach. Co., Greenfield, 


Boston, Mass. 


ncin., 


New York. 
Waynesboro, Pa. 


chry. Co., 


Mechanical Appliance Co., Mil- 
waukee, Wis. 

Northampton Emery Wheel Co., 
Leeds, Mass. 

Norton Emery Wheel Co., Worces- 
ter, Mass. 

Prentiss Tool & Supply Co., New 
York. 

Ransom Mfg. Co., Oshkosh, Wis. 


Safety Emery Wheel Co., Spring- 


Westfield, 


Worcester, 


Webster & Perks Tool Co., Spring- 


Grand 


Hart- 


0., 


0., 


y, Provi- 


Niagara Falls, 


vi. 2, Be 
Bright- 


Co., 


Worces- 


Safety Emery Wheel Co., Spring- 


fleld, O. 

Vitrified Wheel Co., Westfield, 
Mass. 

Grindstones 

Lombard & Co., Boston, Mass. 


New York. 


R. L. 
York. 
York. 
Mass. 


rvi., 


Wks., 


Goodell-Pratt Co., Greenfield, 
Mass. 

Hammacher, Schlemmer & Co., 
New York. 

Patterson, Gottfried & Hunter, 
Ltd., New York. 

Starrett Co., L. S., Athol, Mass. 


New Haven, 


& Stamping Wks., 
Y 


‘o., 
Tool Co., 
West Haven Mfg. 


Hammers, Drop 
Miles & Co., 
& Spencer Co., 


We 
Co., 


Cle 
Co., 


New 


Brooklyn, 
Granville Mfg. Co., 
R. I 


Co., 
Tool Co., 


& 


Bost 


Freeport, 


Brooklyn, 


Ill. 
veland, O. 


New Haven, 


New York. 


Hartford, 


i ae 
York. 
| eA 


on, Mass. 
Toledo, 





Hammers, Pneumatic 
Chicago Pneumatic Tool Co., Chi- 
eago, Ill. 


Cleveland Pneumatic Tool Co., 
Cleveland, O. 

Dallett & Co., Thos. H., Phila., Pa. 

Phila. Pneu. Tool Co., Philadel- 
phia, Pa. 

Q. & C. Co., Chicago, Ill. 

Standard Ry. Equip. Co., St. 


Louis, Mo. 
Hammers, Power 


Scranton & Co., 
Conn. 


The, New Haven, 


Hammers, Steam 


Bement, Miles & Co., New York. 

Bethlehem Fdry. & Mach. Co., So. 
Bethlehem, Pa. 

Chambersburg Engr. Co., Cham- 
bersburg, Pa. 

Cleveland Punch & Shear Wks. 
Co., Cleveland, O. 


Heating and Ventilating Apparatus 
Buffalo Forge Co., Buffalo, N. Y. 


Heating Machines, Automatic 
Am. Gas Furnace Co., New York. 


Hoisting and Conveying Machinery 


Brown Hoisting Mchry. Co., New 
York. 

Caldwell & Son Co., H. W., Chi- 
cago, Il 

Eastern Mchry. Co., New Haven, 
Conn. 

Hunt Co., C. W., West New Brigh- 
ton, N. } 4 

Link Belt Engineering Co., Phila- 
delphia, Pa. 

Niles-Bement-Pond Co., New York. 

Hoists, Electric 

C & C Electric Co., New York. 


Hunt Co., C. W., West New Brigh- 
ton, " 

Northern nn Works, De- 
troit, Mich. 

Pawling & Harnischfeger, Mil- 
waukee, Wis. 


Sprague Electric Co., New York. 


Hoists, Hand 

Harrington, Son & Co., 
Philadelphia, Pa. 

Yale & Towne Mfg. Co., 
York. 

Hoists, Pneumatic 


Chicago Pneumatic Tool Co., Chi- 
cago, Ill 


Edwin, 


New 


Cleveland Pneumatic Tool Co., 
Cleveland, O. 

Curtis & Co. Mfg. Co., St. Louis, 
Mo. 

Knell Air Brake Mfg. Co., Battle 
Creek, Mich. 

Northern Engineering Wks., De- 
troit, Mich. 

Rand Drill Co., New York. 

Hose Coupler 

Clark Co., W. J., Salem, O. 

Indicators, Speed 

Starrett Co., L. S., Athol, Mass. 


Indicators, Steam 
Crosby Steam Gage & Valve Co., 
Boston, Mass. 


Injectors 


Lunkenheimer Co., Cincinnati, O. 

Sellers & Co., Wm., Phila., Pa. 

Inspection and Tests 

Hunt Co., Robt. W., Chicago, III. 

Instruction Schools 

See Schools, Correspondence. 

Insurance, Boiler 

Hartford Steam [Boiler Insp. & 
Ins. Co., Hartford, Conn. 

Jacks, Hydraulic 

Bethlehem Fdry. & Mch. Co., So. 
Bethlehem, Ia. 

Watson-Stillman Co., New York. 

Key Seaters 

Baker Bros., Toledo, O. 

Bement, Miles & Co., New York. 

Chattanooga Mchry. Co., Chatta- 
nooga, Tenn. 

Davis Mach. Co., W. P., Roches- 


ter, N. Y. 
Mitts & Merrill, 


Keys, Machine 
Standard Gauge Steel Co., 
Falls, Pa. 
Whitney Mfg. 
Lamps, Arc 
General Electric Co., 
Western Electric Co., 
Westinghouse Elec. 
Pittsburgh, Pa. 


Saginaw, Mich. 


Beaver 


Co., Hartford, Ct. 


Nw. Y. Citys. 
Chicago, III. 
& Mfg. Co., 








Lathe Attachments 
National Machine 

cinnati, O. 
Lathe Dogs 


Armstrong 
cago, Ill. 

aay & Co., 
Til. 


Tool Co., Cin 


Tool Co., 


H., 


Bros. 
Chas. Chicago, 


Ind. 
Norwalk, 


Hill 
Le Count, 
Conn. 
Pratt & Whitney 


Tool Co., Anderson, 
Wm. G., So. 


Co., Hartford, 


Conn. 
Tindel-Morris Co., Pa. 
Lathes 


American 
Automatic Mach. 


Eddystone, 


Tool Wks. Co., Cin., O. 
Co., Greenfield, 
Mass. 


Barnes Co., B. I’., Rockford, III. 

Barnes Co., W. F. & John, Rock- 
ford, Ill. 

Bement, Miles & Co., New York. 

Bradford Mach Tool Co., Cin., O. 

Bullard Mach. Tool Co., Bridge- 
port, Conn. 

Davis Mach. 7. &. 
ter, N. Y. 

Diamond Machine Co., Prov., 

Fay & Scott, Dexter, Me. 

Flather & Co., Nashua, N. H. 

Garvin Mach. Co., New York. 

Greaves, Klusman Co., Cincin., O. 

Harrington, Son & Co., Edwin, 
Philadelphia, Pa. 

Hendey Mach. Co., Torrington, Ct. 

Hill, Clarke & Co., Boston, Mass. 

Le Blond Mach. Tool co., R. K., 
Cincinnati, O. 

Lodge & Shipley Mch. Co., 
Cincinnati, O. 

McCabe, J. J., New York. 

Marshall & Huschart Mchry. Co., 
Chicago, Ill. 

Milwaukee Machine Tool Co., Mil- 
waukee, Wis. 
New Haven Mfg. 

Conn. 
Niles Tool Works Co., New York. 
Pond Mach. Tool Co., New York. 


Roches- 


R. I. 


Co., 


Tool 


Co., New Haven, 


Pratt & Whitney Co., Hartford, 
Conn. 
Prentice Bros. Co., Worcester, 


Mass. 
Prentiss Tool & Supply Co., New 
York 


Reed Co., F. E., Worcester, Mass. 
Schumacher & Boye, Cincinnati, 
Ohio. 


Sebastian Lathe Co., Cincin., O. 


Seneca Falls Mfg. Co., Seneca 
Falls, N. Y. 

Washburn Shops, Worcester, 
Mass. 


Lathes, Automatic Screw-Threading 


Automatic Machine Co., Bridge- 
port, Conn. 

Lathes, Bench 

Faneuil Watch Tool Co., Boston, 
Mass. 

Hardinge Bros., Chicago, III. 

Loop-Lock Mach. Co., Waltham, 


Mass. 
Waltham Watch Tool Co., Spring- 
field, Mass. 


Lathes, Boring 


Streit Mach. Co., A., Cincin., O. 

Lathes, Wood 

American Machinery Co., Grand 
Rapids, Mich. 

Letters, Pattern 

Brim, A. W., Seneca Fi alls, N. Y. 

Butier, A. G., N. Y¥. City. 

Levels 

Mass. Tool Co., Greenfield, Mass. 


Starrett Co., L. Mass. 


Lockers, Clothes 


S., Athol, 


Merritt & Co., Philadelphia, Pa. 

Narragansett Mach. Co., Provi- 
dence, R. I. 

Locomotives, Shop 

Hunt Co., C. W., West New Brigh- 
ton, N. Y. 

Lubricants 

Besly & Co., Chas. H., Chicago, III. 

Dixon Crucible Co., Jos., Jersey 
City, N. 

L ubriphite Cc ‘0., Jersey City, N. J. 

Lubricators 


Besly & Co., Chas. H., 
Bowen Mfg. Co., Auburn, 
Crane Co., Chicago, Il. 
Lubriphite Co., Jersey City, N. J. 
Lunkenheimer Co., Cincinnati, O. 


Lumber, Patternmakers’ 
Johnson Lumber Co., Milwaukee, 
Wis. 


Chicago, Ill. 
mm ae 


Chi- 





Machine Screws 

Atlantic Mach. Screw Co., Boston, 
Mass. 

Worcester Mach. 
cester, Mass. 


Screw Co., Wor- 
Machinery Builders, Special 
American Fdry. & Mach. 

Hanover, Pa. 
Blanchard Mach. Co., 
M., 


Co., 
The, Bos- 
ton, Mass. 
Clark & Co., J. Rochester, 

a = 
O. 
Pa. 


Eclipse Mach. Cleveland, 

Fawcus Mch. Co., Pittsburgh, 

Hoefer Mfg. Co., Freeport, III. 

Knell Air Brake Mfg. Co., Battle 
Creek, Mich. 


Co., 


Murray Mfg. Co., Richmond Va!l- 
| = Ss Se ee 

National Tool & Stamping Co., 
Philadelphia, Pa. 

Pratt & Whitney Co., Hartford, 
Conn. 

Simonds Mfg. Co., Pittsburgh, Va. 


Turner Mach. Co., Danbury, Ct. 
Woodward & Rogers Co., Hart 
ford, Conn. 


Machinists’ Small Tools 

Besly & Co., Chas. H., Chicago, I!!. 

Billings & Spencer Co., Hartford, 
Conn. 

Brown & Sharpe Mfg. Co., 
dence, R. I. 


Provi- 


Brown & Zortman Mchry. Co., 
Pittsburg, Pa. 

Cleveland Twist Drill Co., Cleve 
land, O. 

Hammacher, Schlemmer & Co,, 
New York. 

Kendrick & Davis, Lebanon, N. H. 

McCrosky & Huber, Cincinnati, O 


Mass. Tool Co., Greenfield, Mass. 

Patterson, Gottfried & Hunter, 
Ltd., New York. 

Sawyer Tool Mfg. Co., Fitchburg, 
Mass. 


Slocomb Co., J. T., Provi., R. I. 
Starrett Co., L. S., Athol, Mass 
Wyke & Co., J., E. Boston, Mass 
Machinists’ Supplies 

Patterson, Gottfried & Hunter 
New York. 

Mandrels, Expanding 

Nicholson & Son, W. H., Wilkes 
barre, Pa. 

Mandrels, Solid 

Cleveland Twist Drill Co., Cleve 
land, O. 

Morse Twist Drill & Mach. Co., 
New Bedford, Mass. 

Rogers, John M., Boat, Gage & 
Drill Works, Gloucester City, 
eS 

Standard Tool Co., Cleveland, . 

Measuring Machines 

Rogers, John M., Boat, Gage & 
a Works, Gloucester City, 

Metal, Bearing 

ae - 4 & Co., Chas. H., Chicago, 

i... Gottfried & Hunter, 
New York. 


Spence Mfg. Co., Milwaukee, Wis 


Micrometer Calipers 
Brown & “? Mfg. Co., Provi 
dence, R. 
Sawyer Tool. Mfg. 
Mass. 
Slocomb J. 
t i. 


Co., Fitchburg, 
T., Providence, 


Mass. 


Co., 
R. 
Starrett Co., S., Athol, 


Milling Machines, Horizontal 

Adams Co., Dubuque, Iowa. 

Beaman & Smith Co., Prov., R. I. 

Becker-Brainard Milling Mach 
Co., Hyde Park, Mass. 

Bement, Miles & Co., New York. 

Brown & Zortman Mehry. Co., 
Pittsburg, Pa. 

Hendey Mach. Co., Torrington, Ct. 
Ingersoll Mill. Mach. Co., Rock- 
ford, III. 
Newton Mach. Wks., Phila- 

delphia, Pa. 
Niles Tool Works Co., New York. 
Pratt & Whitney Co., Hartford, 
Conn. 


Milling Attachments 


The Adams Co., Dubuque, 

Becker-Brainard Milling 
Co., Hyde Park, Mass. 

Brown & Sharpe Mfg. Co., 
dence, R. I. 

Cincinnati Milling Mach. 
cinnati, O. 

Kempsmith Mfg. 
Wis. 


Tool 


lowa. 
Mach. 


Provl- 
Co., Cin- 


Co., Milwaukee, 
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Milling Machines, Bench 
Faneull Watch Tool Co., Boston, 


Mass. 
Hill, Clarke & Co., Boston, Mass. 
Loop-Lock Mach. Co., Waliuam, 
Mass. 
Waltham Watch 
field, Mass. 


Tool Co., Spring- 


Milling Machines, Plain 

American Tool Wks. Co., Cin., O. 

Becker-Brainard Milling Mach. 
Co., Hyde Park, Mass. 

Bement, Miles & Co., New York. 

Brown & Sharpe Mfg. Co., Provi- 
dence, R. I. 

Brown & Zortman 
Pittsburg, Pa. 

Cincinnati Milling Mach. Co., Cin- 
cinnati, 0. 

Garvin Mach. Co., New York. 

Hendey Mach. Co., Torrington, Ct. 

Hill, Clarke & Co., Boston, Mass. 


Mehry. Co., 


Kempsmith Mfg. Co., Milwaukee, 
Wis. 
Le Blond Mach. Tool Co., R. K., 


Cincinnati, O. 

Marshall & Huschart Mchry. Co., 
Chicago, Ill. 

McCabe, J. J., New York. 

Owen Mach. Tool Co., Springtield, 
Ohio. 

Prentiss Tool & Supply Co., New 
York. 

Whitney Mfg. Co., Hartford, Ct. 


Milling Machines, Portable 


Underwood & Co., H. B., 
delphia, Pa. 


Phila- 


Milling Machines, Universal 

American Tool Wks. Co., Cin., O. 

Becker-Brainard Milling Mach. 
Co., Hyde Park, Mass. 

Bement, Miles & Co., New York. 

Brown & Sharpe Mfg. Co., Provi- 
dence, R. I. 

Brown & Zortman Mchry. Co., 
Pittsburg, Pa. 

Cincinnati Milling Mach. Co., Cin- 
cinnati, O. 

Garvin Mach. Co., New York. 

Hendey Mach. Co., Torrington, Ct. 

Hill, Clarke & Co., Boston, Mass. 

Kempsmith Mfg. Co., Milwaukee, 


Wis. 

Le Blond Mach. Tool Co., R. K., 
Cincinnati, O. 

Marshal! & Huschart Mchry. Co., 
Chicago, Ill. 

McCabe, J. J., New York. 

Niles ‘Tool Works Co., New York. 

Owen Mach. Tool Co., Springfield, 
Ohio. 

Prentiss Tool & Supply Co., New 
York. 

Waltham Watch Tool Co., Spring- 
field, Mass. 


Milling Machines, Vertical 


Becker-Brainard Milling 
Co., Hyde Park, Mass. 

Bement, Miles & Co., New York. 

Brown & Sharpe Mfg. Co., Provi- 
dence, R. 

Brown & czortman 
Pittsburg, Pa. 


Mach. 


Mehry. Co., 


Garvin Mach. Co., New York. 

Ingersoll Mul. Mach. Co., Rock- 
ord, 2 

Newton Mch. Tool Works, Phila- 
delphia, Pa. 


Niles Tool Works Co., New York. 

Owen Mach. Too! Co., Springfield, 
Ohio. 

Pratt & Whitney Hartford, 
Conn. 

Quint, A. D., 


Milling Tools, Adjustable 

Geometric Drill Co., New Haven, 
Conn. 

Rogers, Boat, Gage & Drill Wks., 
John M., Gloucester City, N. J. 


Molding Machines 

The Adams Co., Dubuque, Iowa. 

American Foundry & Mach. Co., 
Hanover, Pa. 

Tabor Mfg. Co., Philadelphia, Pa. 

Webster & Perks Too! Co., Spring- 
field, O. 


Molds, Hammer and Vise Jaw 
Field, H., Providence, R. I. 
Motors, Electric 


Akron Elec. Mfg. Co., Akron, O. 
C & C Electric Co., New York. 
Ch ristensen Engr. Co., Milwaukee, 


Co., 


Hartford, Conn. 


Chas 


Wis. 

Commercial Electric Co., Indian- 
apolis, Ind. 

Crocker-Wheeler Co., Ampere, N.J. 

Eck Dynamo & Motor Wks., Belle- 
ville, N. J. 

General Electric Co., New York. 





Motors, Electric— Continued 


Jantz & Leist Elec. Co., Cin., O. 
Mechanical Appliance Co., Mil- 
waukee, Wis. 
Milwaukee Elec. Co., Milwaukee, 
vis. 
Northern Elec. Mfg. Co., Madison, 
yis. 
Robbins & Myers Co., Springfield, 
Ohio. 


York. 
Har- 


Sprague Electric Co., New 

Storey Motor & Electric Co. 
rison, N. J. 

Triumph Elec. Co., Cincinnati, O. 

Western Electric Co., Chicago, Ill. 

Westinghouse Elec. & Mfg. Co., 
Pittsburgh, Pa. 

Name Plates 

Franklin Mfg 


Co., Syracuse, N. ¥ 


G. & P. Engraving Co., Boston, 
Mass 

Murdock Parlor Grate Co., Boston, 
Mass. 


Nut Tappers 
See Bolt and Nut Machinery. 


Oil Cups and Covers 

Bay State Stamping Works, Wor- 
cester, Mass. 

Besly & Co., Chas. H., Chicago, III. 

Bowen Mfg. Co., Auburn, N. Y. 

Crane Co., Chicago, Ill 

Lunkenheimer Co., Cincinnati, O. 


Tucker, W. W. & C. F., Hartford, 
Conn. 

The Winkley Co., Hartford, Conn. 

Oils 

Besly & Co., Chas. H., Chicago, Ill. 

Oil Stones 


Pike Mfg. Co., Pike Station, N. 


Packing, Steam Joint 


Jenkins Bros., New York. 
N._ Y. Belting & Packing Co., New 


k. 
Peerless Rubber 


Mfg. Co., New 
York. 
Pans, Lathe 
o- Metallic Mfg. Co., Chicago, 


Ill. 

New Britain Mch. Co., New Brit- 
ain, Conn. 

Pans, Shop 


Kilbourne & 
lumbus, O 


Mfg. Co., Co 


Jacobs 


Lyon Metallic Mfg. Co., Chicago, 
Ill. 

Patents 

Baldwin, Davidson & Wight, 
Washington, D. C. 

Frothingham, N. L., New York 


Patternmakers’ Lumber 


Johnson Lumber Co., Milwaukee, 


Wis. 
Pattern Shop Machinery 


American Machinery Co., Grand 
Rapids, Mich. 

Raker Bros., ‘loledo, O. 

Fay & Scott, Dexter, Me. 

Field, Chas. H., Providence, R. I 


Cin., O 
New 


Greaves, Klusman & Co., 
Prentiss Tool & Supply Co., 
York. 
Washburn 
Mass. 


Patterns, Wood 


Shops, Worcester, 


Hartford Pattern & Model Co., 
Hartford, Conn. 

Pencils 

Keuffel & Esser Co., New York. 


Pinion Cutters 

Loop-Lock Mach. Co., 
Mass. 

Pipe and Fittings 

Crane Co., Chicago, III. 


Pipe Cutting and Threading 
Machines 

Bignall & Keeler Mfg. Co., 
wardsville, Ill. 

Curtis & Curtis 
Conn. 

Merrell Mfg. Co., Toledo, O. 

Oster Mfg. Co., Cleveland, O 

Reed Mfg. Co., Erie, Pa. 

Saunders’ Sons, D., Yonkers, N. Y 


Waltham, 


Ed 


Co., Bridgeport, 


Wells Bros. Co., Greenfield, Mass 
Pipe Fitters’ Tools 
Cleveland Twist Drill Co., Cleve 


_ land, O. : 7 
Saunders’ Sons, D., Yonkers, N. Y 


Standard ioo! Co., Cleveland, O 

Planer, Jack 

Armstrong Bros. Tool Co., Chi 
cago, I 





Planers 

American Tool Wks. Co., Cin., O 
Belmer Mach. Tool Co., Cin., O 
Bement, Miles & Co., New York 


Betts Mach. Co., Wilmington, Del 

Cincinnati Planer Co., Cincin., 0 

Detrick & Harvey Mch. Co., Balti 
more, Md 

Flather Planer Co., Mark, Nashua, 
N. H. 

Garvin Mach. Co., 

Gray Co., G. A., 

Harrington. Son & 
Philadelphia, Pa 

Hendey Mach. Co., 

Hill, Clarke & Co., Boston, Mass 

McCabe, J. J.. New York 

Niles Tool Works Co., New York 

New Haven Mfg. Co., New Haven 
Conn. 

Pond Mach. Tool Co., 

Prentiss Tool & Supply 
York 

Sellers & Co., Wm., 

Whitcomb Mfg. 
Mass 

Woodward & 
Worcester, 


New York 
Cincinnati, © 
Co., Kdwit 


rorrington, ¢ 


New York 
Co., New 
Phila., Pa 
Co., Worcester, 
Powell 
Mass 


Planers, Bench 


Planer Co., 


Bartlett, E. E., Boston, Mass 

Planers, Portable 

Morton Mfg Co., Muskegon 
Heights, Mich 

Underwood & Co., H. B.,. Phila 
delphia, Pa 

Planers, Rotary 

Bement, Miles & Co., New York 


Cleveland Punch & Shear Works, 
Cleveland, O. 

Newton Mach. Tool Wks., Phila 
delphia, Pa. 

Pond Mach. :00!1 Co., New York 

Underwood & Co., H. B., Phila 


Pa. 
Presses, Hand 


de!phia, 


Perkins Mach. Co., So soston, 
Mass. 

Presses, Hydraulic 

Watson-Stillman Co., New York 


Presses, Power 
Automatic Mach. Co., 
Conn. 
Bethlehem ti dry 
Bethlehem, Pa. 
Bliss Co., kL. W., Brooklyn, N. Y 
Brown & Zortman Mcehry. Co., 
Pittsburgh, Pa. 
Chambersburg Engr. 
bersburg, la. 
Mossberg & Granville 
Providence, R. I. 
Perkins Mach. Co., Boston, Mass 
Prentiss Tool & Supply Co., New 
York. 
Toledo Mach. & Tool Co., 
Ohio 


Bridgeport, 


& Mch. Co., So 


Co., Cham 


Mfg. Co., 


Toledo, 


Wold & Co., Torris, Chieago Il! 

Profilers 

Garvin Mach. Co., New York 

Pratt & Whitney Co., Hartford 
Conn. 


PulleyTurning and Boring Machires 
Ilarrington, Son & Edwin, 

Philadelphia, Pa. 
New Haven Mfg. Co., 


Co., 


New Haven, 


Conn 
Niles Tool Works Co., New York 
Streit Mach. Co., A., Cincin., O 
Pulleys 
Caldwell & Son Co., li. W., Chi 
cago, 
Cresson Co., Geo. V., Phila., Pa 
Federal Mfg. Co., Cleveland, O 
Hioward Iron Wks., Buffalo, N. ¥ 
Oneida Steel Pulley Co., Oneida 
_ 2 
Patterson, Gottfried & Hunter, 
New York 
Reeves Pulley Co., Columbus, Ind 


The Xylotite Co., Cincinnati, O 


Pulleys, Friction Cone 
Evans Friction Cone 
Mass 


Co., Boston, 


Pulleys, Speed Changing 


Speed Changing Pulley Co., 
Indianapolis, Ind 

Pumps, Hydraulic 

Watson-Stillman Co., New York 


Punches, Hydraulic 


Bement, Miles & Co., New York 
Bethlehem Fdry. & Mch. Co., So 
Bethlehem, Va. 


Watson-Stillman Co., New York 


Punches, Power 


Bliss Co., Ek. W., Brooklyn, N. Y 


Bremer Mach. & ‘Tool Co., Kala 
mazoo, Mic! 

Buffalo Forge Co., Buualo, N. ¥ 

Cincinnati Punch & Shear Co., 


Cincinnati. O 


Cleveland Punch & Shear Wks 
( Cleveland, ©) 

Hlilles & Jones Co Wilmington, 
Del 

Long & Allstatter Co., Ilamilton 
Oh 

Perkins Mach Co., So toston 
Mass 


Reade Mchry. Co., Cleveland, O 


Rack Cutting Machines 


Fellows Gear Shaper Co., Spring 
field t 

Le Blond Macu. Tool Co., R. K., 
Cincinnati, © 

Reed Co., IF’. k., Worcester, Mass 

Racks, Cut 

Fellows Gear Shaper Co., Spring 
field, Vt 

Nuttall Co., R. D., Pittsburgh, Pa 

Simonds Mfg. Co., Pittsburgh, Pa 

Standard Gauge Steel Co., Beaver 
Falls, Pa 

Racks, Tool 

Lyon Metatlic Mfg. Co Chicag 
] 

New Britain Mach. Co., New Brit 
ain, Conn 

Reamers 


Chadwick & Co. G 8 ort 
mouth, N. if 


Cleveland iwist Drill Co., Clev: 
land, O 

Clough, R. M., Tolland, Conn 

| MeCrosky & Huber, Cincinnati, 0 

Morse Twist Drill & Mach. Co 
New Bedford, Mass 

New Process r'wist Drill a = 


Taunton, Mass 


Pratt & Whitney Co., Hartford 
Conn. 

Rogers, John M., Boat, Gage & 
Drill Works, Gloucester City, 
rm. @ 


Cieveland, © 
Mass 


Standard Tool Co., 
Wells Bros. Co., Greenfield, 
Reaming Stands 
Flather Planer Co., 
N. H 
| Riveters, Hydraulic 


Bement, Miles & Co., 
Watson-Stillman Co., 


Mark, Nashua, 


New Yor k 
New York 
Riveters, Pneumatic 


tement, Miles & Co., New York 


Cleveland lI’neumatic Tool Co 
Cleveland, O 

Philadelphia Pneumatic Tool Co., 
Philadelphia, Pa 

Q & C Co., Chicago, Il. 

Standard Ry Equip. Co. St 
Louls, Mo 

Riveting Machines 

| Bement, Miles & Co., New York 

| Bethlehem Foundry & Mach. Co 
So. Bethlehem, Pa. 

Chambersburg Engr. Co., Cham 


l’a 
Allstatter Co., 


bersburg, 
Long & 
Ohio 
Perkins 
Mass. 
| Roller and Ball Bearings 
American Roller 
ton, Mass 
Auburn Ball Bearing Co., Auburn, 
. © 


Hamilton 


Mach. Co., So. Boston, 


Bearing Co., Bos 


Rall Bearing Co., Bantam, Conn 
tall Bearing Co., VPhiladel., Pa 
Bantam Mfg. Co., Bantam, Conn 
Iroquois Mach. Co., New York 
Mossberg & Granville Mfg. Co., 
Providence, R. I 
Rolling Mill Machinery 
Cleveland Punch & Shear Wks 


Co., Cleveland, O 
Hilles & Jones Co., Wilmington, 
Del 
Iroquois Mach ('o., New York 
Mossberg & Granville Mfg. Co., 


l’rovidence. R 

Pratt & Whitney Co., 
Conn 

Rubber Geods, Mechanical 

N. Y. Belting & Packing Co., New 
York 


Hartford 


Peerless Rubber Mfg. Co., New 
York. 

Rules, Steel 

Mass. Tool Co., Greenfield, Mass 


Sawyer Tool Co., Fitchburg, Mass. 
Slocomb Co., vu. T., Provi., R. I. 
| Starrett Co., L. S., Athol, Mass. 
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Safety Valves, Pop 

Crane Co., Chicago, III. 

Crosby Steam Gage & Valve Co., 
Soston, Mass. 

Lunkenheimer Co., Cincinnati, O. 


Sand Mixing Machines 
Obermayer Co., 8., Cincinnati, O. 


Sand Blast Apparatus 
Paxson Co., J. W., Philadel., Pa. 


Sawing Machines, Metal 

Cleveland Punch & Shear Works 
Co., Cleveiand, O. 

Cochrane-Bly Mach. 
chester, N. Y 

Newton Mach. 
delphia, Pa. 


Works, Ro- 
: 2 
Tool Works, Phila- 


Pratt & Whitney Co., Hartford, 
Conn 
Reade Mehry. Co., Cleveland, O. 


Resek Mch. Tool Co., Cleveland, O 
West Haven Mfg. Co., New Haven, 
Conn. 


Sawing Machines, Wood 

American Machinery Co., 
Rapids, Mich. 

Schools, Correspondence 

Amer. School of Correspondence, 
Boston, Mass. 

Consolidated Schools, N. Y. City. 

international Correspond. Schools, 
Scranton, Va. 

Screw Machines, Automatic 

Brown & Sharpe Mfg. Co., Provi- 
dence, R. I. 

Cleveland Automatic Mach. Co., 
Cleveland, OU. ; 

Dreses Mach. Tool Co., Cincin., O. 

Marshall & Hluschart Mchry. Co., 
Chicago, IIL. 

Windsor Mach. 

Screw Machines, Hand 

Brown & Sharpe Mfg. Co., Provi- 
dence, R. I 


Grand 


Windsor, Vt. 


‘ 
Co., 


Cleveland Automatic Mach. Co., 
Cleveland, O. 
Garvin Mach. Co., New York. 


Jones & Lamson Mch. Co., Spring- 
field, Vt. 
Pearson Mach. Co., Chicago, IIl. 


Potter & Johnston Mach. Co., 
Pawtucket, R. I. 

Pratt & Whitney Co., Hartford, 
Conn. 


Warner & Swasey Co., Cleveland, 
Ohio. 

Windsor Mach. Co., Windsor, Vt. 

Screw Machinery, Wood and Lag 

Baker Bros., Toledo, Ohio. 

Cook Co., Asa 8., Hartford, Conn. 

Screw Plates 

Besly & Co., Chas. H., Chicago, Ill. 

Carpenter Tap & Die Co., J. M., 
Pawtucket, R. I 


Card Mfg. Co., S. W, Mansfield, 
Mass. 

Hart oifg. Co., Cleveland, O. 

Morse Twist Drill & Mach. Co., 


New Bedford, Mass. 
Oster Mfg. Co., Cleveland, O. 
Wells Bros. Co., Greentield, Mass. 
Wiley & Russell Mfg. Co., Green- 
field, Mass. 
Second Hand Machinery 
Baird Machy. Co., Pittsburg, Pa. 
Bowler & Co., Geo. H., Cleveland, 
Ohio. 
Carlin Mehry. 
legheny, Da. 
Dawson, John H., Chicago, Il. 
Fairbanks Co., Philadelphia, Pa. 
Garvin Meh. Co., New York. 
Ilill, Clarke « Co., Boston, Mass. 
Marshall & Ilusehart Mehry. Co., 
Chicago, Ill. 
McCabe, J. J., York. 


& Supply Co., Al- 


New 


Niles-Bement-Pond Co., New York. 
Pratt & Whitney Co., Hartford, 
Conn. 


Prentiss Tool & Supply Co., New 
York. 
Toomey, 


Wickes Lros., 


Frank, Philadelphia, Pa. 
New York. 


Wormer Machy. Co., C. C., Detroit, 
Mich. 

Oil separators 

Amer. Tool & Meh. Co., Boston, 
Mass 

Springtield Separator Co., Man 
chester, N. H. 

Shapers 


American Tool Wks. Co., Cin., O. 
Bement, Miles & Co., New York. 
Cincinnati Shaper Co., Cincin., O. 
Flather Planer Co., Mark, Nashua, 
N. Hi. 

Garvin Mach. Co., New York. 
Gould & Kverhardt, Newark, N. J. 
Hendey Mch. Co., Torrington, Ct. 
Hill, Clarke & Co., Boston, Mass. 





Shapers—Continued 

Kelly Co., R. A., Xenia, Ohio. 

Marshall & Huschart Mchry. Co., 
Chicago, Ill. 

Morton Mfg. Co. 
Heights, ; 

New Haven Mfg. Co., New Haven, 
Conn. 


Muskegon 


Niles Tool Works Co., New York. 
Perkins Mach. Co., So. Boston, 
Mass. 

Potter & Mach. Co., 


Johnston 
Pawtucket, R. I. 
Shears, Power 
sSethlehem Fdry. & Mch. Co., So. 
Bethlehem, 1a. 
Bliss Co., KE. W., 
Bremer Mach. & 
mazoo, Mich. 
Buffalo Forge C@., Buffalo, N. Y. 


Brooklyn, N Y. 
Tool Co., Kala- 


Cincinnati Punch & Shear Co., 
Cincinnati, OU. A 
Cleveland Punch & Shear Works, 


Cleveland, O. 
Hilles & Jones Co., Wilmington, 
Del. 
Long & Allstatter Co., Hamilton, 
Ohio. 
Perkins 
Mass. 
Reade Mchry. Co., Cleveland, O. 
Toledo Mach. & Tool Co., Toledo, 
Ohio. 


Shears, Rotary 
Bethlehem Foundry & Mach. Co., 


Mach. Co., So. Boston, 


So. Bethlehem, Da. 

Detrick & Harvey Mach. Co., Bal- 
timore, Md. 

Perkins Mach. Co., So. Boston, 


Mass. 
Shelving, Shop 
New Britain sach. Co., New Brit- 
ain, Conn. 
Slide Rests 
Bartlett, E. E., Boston, Mass. 
Reed Co., F. E., Worcester, Mass. 
Slotters 
Baker Bros., Toledo, Ohio. 
Barr, H. G., Worcester, Mass. 


Bement, Miles & Co, New York. 

Betts Mach. Wks., Wilmington, 
Del. 

Garvin Mach. Co., New York. 

New Haven Mfg. Co., New Haven, 
Conn. 

Newton Mach. Tool Wks., Phila- 
delphia, Pa. 

Niles Tool Works Co., New York. 

Sockets and Sleeves 

New Process Twist Drill Co., 


Taunton, Mass. 
Sprocket Chains 
See Driving Chains. 
Stampings, Sheet Steel 
Federal mig. Co., Cleveland, O. 
Stamps, Steel 


The Chandler Co., Springfield, 
Mass. 
Schwerdtle Stamp Co., Bridge- 


port, Conn. 

Steel, Machinery 

Roker & Co., Hermann, New York. 

Patriarche & Bell, New York. 

Ward & Son, Edgar T., Boston, 
Mass. 

Steel, Sheet 

Federal Mfg. Co., Cleveland, O. 

Ward & Son, Edgar T., Boston, 
Mass. 

Steel, Tool 

Roker & Co., Hermann, New York. 

Firth-Sterling Steel Co., Demmler, 
l’a. 

Patriarche & Bell, New York. 

Patterson, Gottfried & lHunter, 
Ltd., New York. 

Westmoreland Steel Co., 
burg, Pa. 

Stones, Oil 

Pike Mfg. Co., 

Straightener, Nydraulic 

Rement, Miles & Co., New York. 

Watson-Stillman Co., New York. 


DPitts- 


Pike Station, N. I. 


Swaging Machines 

Excelsior Needle Co., Torrington, 
Conn. 

Iroquois Mach. Co., New York. 

Mossberg & Granville Mfg. Co., 
Providence, R I. 


Switchboards 

Cc & C Electric Co, New York. 

Triumph Elec. Co., Cincinnati, O. 

Western Electric Co., Chicago, III. 

Westinghouse Elec. & Mfg. Co., 
Pittsburg, Pa. 


Tapping Machines and Attachments 

Baker Bros., Toledo, O. 

The Beaman & Smith Co., Provi- 
dence, R. I. 

Bickford Drill & Tool Co., Cin., O. 


Cincinnati Mach. Tool Co., Cin- 
cinnati, O. 
Errington, F. A., N. Y. City. 


Fosdick Mach. Co., Cin., O. 

Garvin Mach. Co., New York. 

Geometric Drill Co., New Haven, 
Conn 

Modern Tool Co., Erie, Pa. 

Murray Mfg. Co., Richmond Val- 
_ = | me eS A 

Pratt & Whitney Co., Hartford, 
Conn. 

Quint, A. D., Hartford, Conn. 

Webster & Perks Tool Co., Spring- 
field, O. 

Woodward & Rogers Co., 
ford, Conn. 

Taps and Dies 

sesly & Co., Chas. H., Chicago, III. 

Card Mfg. Co., S. W., Mansfield, 
Mass 

Carpenter Tap & Die Co., J. M., 
Pawtucket, R. I. 

Cleveland Twist Drill Co., Cleve- 
land, O., 

Crane Co., Chicago, Ill. 


Hart- 


Geometric Drill Co., New Haven, 
Conn. 

Hammacher, Schlemmer & Co., 
New York. 

Ilardinge Bros., Chicago, III. 


Hart Mfg. Co., Cleveland, O. 
Morse Twist Drill & Mach. Co., 
New Bedford, Mass. 


Oster Mfg. Co., Cleveland, O. 


Patterson, Gottfried & Hunter, 
Ltd., New York. 
Pratt & Whitney Co., Hartford, 


Conn. 
Standard Tool Co., Cleveland, O. 
Webster & Perks Tool Co., Spring- 
field, O. 
Wells Bros. Co., Greenfield, Mass. 
Wiley & Russell Mfg. Co., Green- 


field, Mass. 

Winter Bros. Co., Wrentham, 
Mass. 

Taps, Collapsing 

Geometric Drill Co., New Haven, 
Conn. 

Telephone System 

Clark Auto. Telephone Switch 


Board Co., Providence, R. 
Thread Cutting Tools 
Besly & Co., Chas. H., Chicago, Ill. 
Hart Mfg. Co., Cleveland, O 
Oster Mfg. Co., Cleveland, O. 
Pratt & Whitney Co., Hartford, 
Conn. 
Rivett-Dock Co., 
Tool Holders 
Armstrong Co., 
eago, Ill. 
Hill Tool Co., Anderson, Ind. 
Iloggson & Pettis,Mfg. Co., New 
Hlaven, Conn. 
McCrosky & Huber, Cincinnati, O. 
Tools, Small 
See Machinists’ Small Tools. 


Boston, Mass. 


Bros. Tool Chi- 


Transmission Machinery 


Caldwell & Son Co., H. 
cago, a 

Cresson & Co., Geo. V., Phila., Pa. 

Federal Mfg. Co., Cleveland, O. 

Link-Belt Engineering Co., Phila- 
delphia, Pa. 

National Machine 
cinnati, O. 

Oneida Steel Pulley Co., Oneida, 


W., Chi- 


Tool Co., Cin- 


N. Y. 
Patterson, Gottfried & Hunter, 
Lid., New York. 
Reeves Pulley Co., Columbus, Ind. 
Trimmers, Wood 


Amer. Mchry. Co., Grand Rapids, 
Mich. 


Washburn Shops, Worcester, 
Mass. 

Trolleys and Tramways 

Harrington, Son & Co., Edwin, 


Philadelphia, Pa. 

Hunt Co., C. W., West New Brigh- 
ton, N. Y. 

Link Belt Engineering Co., Phila- 
delIphia, Pa. 

Maris Bros., Philadelphia, Pa. 

Yale & Towne Mfg. Co., New 
York. 

Tubing, Steel 

Shelby Steel Tube Co., Pittsburgh, 
Pa. 


Turret Machines 


American Tool & Mach. Co., Bos- 
ton, Mass. 
Automatic. Mach. Co., Greenfield, 


Mass. 





Turret Machines—Continued 

Bradford Mach. Tool Co., Cincin- 
nati, O. 

Brown & Sharpe Mfg. Co., Provi- 
dence, R. I. 

Bullard Mach. Tool Co., Bridge- 
port, Conn. 

Dreses Mach. Too! Co., Cincin., O. 

Flather & Co., Nashua, N. H. 

Garvin Mach Co., New York 

Gisholt Mch. Co., Madison, Wis. 

Hill, Clarke & Co., Boston, Mass. 

Jones & Lamson Mch. Co., Spring- 
field, Vt. 

Le Blond Mach. Tool Co., R. K., 
Cincinnati, O. 

Lodge & Shipley Mach. Tool Co., 
Cincinnati, O. 

Milwaukee Mach. Tool Mil- 
waukee, Wis. 

Niles Tool Works Co., New York. 

Pearson Mach. Co., Chicago, III. 

Potter & Johnston Mach. Co., 
Pawtucket, R. I. 

bay & Swasey Co., Cleveland, 
Yhio. 

Windsor Mach. Co., Windsor, Vt. 


Turrets, Carriage 

Fay & Scott, Dexter, Me. 

Twist Drills 

Cleveland Twist Drill 
land, O. 

Hammacher, 
New York. 

Morse Twist Drill & M. Co., New 
Bedford, Mass. 

New Process Twist 
Taunton, Mass. 

Patterson, Gottfried & 
Ltd., New York. 

Standard Tool Co., 

Universal Joints 

Baush Machine Tool Co., Spring 
field, Mass. 

Vanderbeek Tool 
Conn. 

Valves 

See Steam Fittings. 

Vises, Drill 

Graham Mfg. Co., Provi., R. I. 

“oo Mach. Mfg. Co, Warren. 
> 
a 

Vises, Metal Workers’ 

Hammacher, Schlemmer & Co., 
New York. 

Howard Iron Wks., Buffalo, N. Y 

eo Mach. Mfg. Co., Warren, 
"a 


Co., 


Co., Cleve 


Schlemmer & Co., 
Drill Co., 
Hunter, 


Cleveland, O 


Wks., Hartford, 


Parker Co., Chas., Meriden, Conn 
Prentiss Vise Co., New York. 
Reed Mfg Co., Erie, Pa. 
Walworth Mfg. Co., Boston, Mass 


Vises, Pipe 

Curtis & Curtis Co., Bridgeport, 
Conn. 

Prentiss Vise Co., New York. 


Saunders’ Sons, D., Yonkers, N. Y. 
Walworth Mfg. Co., Boston, Mass. 
Vises, Planer and Shaper 


Cincinnati Planer Co., Cincin., O. 
Hendey Mach. Co., Torrington, Ct. 


Pratt & Whitney Co., Hartford, 
Conn. 

Vises, Wood Workers’ 

Hammacher, Schlemmer & Co., 
New York. 

Wyman & Gordon, Worcester, 
Mass. 

Welding Machines 


Long & Allstatter Co., Hamilton, 
Ohio. 


Wire-Drawing Machinery 

Iroquois Mach. Co., New York. 

Mossberg & Granville Mfg. Co., 
Providence, R. I. 

Wire-Forming Machinery 


Automatic Mach. Co., Bridgeport, 
Conn. 


Wire-Straightening Machinery 


Hoefer Mfg. Co., Freeport, III. 

Wood Working Machinery 

American Machinery Co., Grand 
Rapids, Mich. 

Worm Hobbing Machines 

Pratt & Whitney Co., Hartford, 
Conn. 

Worm Milling Machines 

Cleveland Automatic Mach. Co., 
Cleveland, O. 

Pratt & Whitney Co., Hartford, 
Conn. 


Wrenches 
Coes Wrench Co., Worcester, Mass. 
Wrenches, Drop Forged 


Billings & Spencer Co., Hartford, 
Conn. 

















AMERICAN MACHINIST 


February 26, 1903 


Heavy Turret Lathe. desigt prov 1 witl haped long to t 


The accompanying half-tones and line tudit \" , and has neat lead ar 
engravings illustrate a new heavy turret pening through which chips, etc., are fitted wit the latter having 
lathe in which are combined a number of discharged Che spindle runs in adjust 1 turret post arranged t 
interesting features. This lathe is built ble taper, bronze »N the main bearing rry f t rriage 1 f 
either as a motor-driven machine, as_ being 8 he ( et { ch hol Q g ) direc 








FIG. I HEAVY TURRET LATHE, 








] 

FIG. 2. HEAVY RRET LATHE 
shown in the half-tones, with the motor is bored through the spindle and enlarged ly under tl hi d against the head 
mounted on the head and connected to at the front. for a distance of 12 1nche thus allowing the large or main turret to be 
the spindle by spur gearing, or as a belt to § 1-16 inches in diamete The spindle brought up cl to the work, and doing 
driven tool with a three-step cone pulley is back-geared and triple back-geared, the awa vith the extra length and overhang 
ntrolling friction being operated by a f tools which would otherwise be neces 


on the spindle contro riction y 
The bed, it will be observed, is of heavy lever at f of the h sary Moreover, anv tools held in the tur 








290 
ret on the ss slide are enabled to work 
» advantage on pieces of as large diam 
ete! the lathe will swing over the car- 
ige Waly 
As the carriage and the main turret slid« 
have separate feed screws, as shown in the 
half-tones—these screws being driven from 
e gear b under the head the cross 
lide tools may be fed in either direction 


outside of a job, or for 
that the 


the 


turning 
facing the end, at the same tim 
regular turret tools operating in 


bore of the 


in which the carriage bridge is dropped 


are 


piece. Fig. 3 shows the man 


nel 


to clear the work and also shows the meth- 


id of mounting and operating the cross 
lide; a section through the screw which 
feeds the carriage will be seen in this en 
graving at a, the turret feed screw being 
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feed the carriage by hand the hand 


wheel at the front is employed, this having 
at the inner end of its shaft a bevel gear, 


meshing with a formed on the 


l 


which, 
end of the fee« 
upon the screw 


gear 
nut, gives the 


nut a rotary 
and so 


motion moves the 
carriage 

The feed screw a also serves to drive the 
feeds the tool-rest o1 


At ¢ is 


spiral gear which is free to slide 
! 


mechanism which 


cross-slide in and out shown a 


along the 


screw when the carriage is moved, but 


with the screw, the lat- 


ter being splined to receive a key fitted in 


Gear c drives another spiral 


gear d, which is mounted freely on a shaft 


e and provided with a cone surface at its 


inner end to match the friction surface 


] 
also mounted on e. 


formed in a 


gear | 


/ 


at the center just long enough to receive 
the sleeve, is bored at each end for shaft 
nditions, 


When knob / 


is loosened and the friction clutch released, 


n, and is, under normal c: secure 


ly fastened to the carriage 


thus stopping worm sleeve m and throw 
the slide 


fed by hand by turning shaft n, the pro 


ing out the power feed, may be 
latter being squared to 
graduated dial 
facilitate 
the 
As 
the carriage bridge is open (as shown in 
Fig. 


cross slide, 


jecting end of the 


receive a wrench, and a 
indicated, to 
the slid 


tools to the 


being provided, as 


the accurate setting of and 


adjustment of the cut 
2) between the V’s which support th: 


there opportunity f 


is no 
chips to lodge and interfere with the oper 
ation of the latter 

It will be 


adapted 


that this carriage 1s 


the 


noticed 
for 
(which is furnished, however, 


also taper work, taper 
attachment 
only when ordered) being clearly shown 
at the back of the bed. When this 


is connected to 


is to 


be used the rod q, Fig. 3, 


the cross-slide, as shown, and the frame p 
is disconnected from the carriage by sim- 
































FIG. 3 ( 


shown in section at b. This drawing does 
not, however, show the feed nut, nor the 
mechanism by which the carriage is fed 
ilong the bed by hand; the general ar- 
rangement of this feeding mechanism will 
be understood, however, from a brief ex- 
planation: 
The feed 


passes is grooved around the outside and 


nut through which screw a 


embraced by a clamp which is attached to 


the apron and which, fitting in the cir- 


cumferential groove, prevents end move- 
ment of the nut and at the same time forms 
a means by which the nut may be either 
clamped fast to the apron or allowed to 


rotate with the screw he clamping de 


vice is operated by a handle at the outside 
of the apron; 


+} ] . . 
cme Gevice Is < 


when power feed is required 


losed by this handle and 


the nut held fast, the screw then imparting 


a longitudinal movement to the carriage. 


ARRIAGE 





AND GROSS-SLIDE 


The inner end of shaft e is threaded and 


fitted in a nut g, which is connected by 


a dowel pin with gear f. The outer end of 


the shaft carries a spur gear /: meshing 
with gear k, the latter being fastened on 
a short shaft which passes through the 
apron and has at its end a knob 1. By 


turning the latter, gears d and f are drawn 
the of the 


these to 


and rotary motion 


together 


screw c is transmitted through 
leeve mi, is mounted on a 


f The 


a pinion s which 


shaft #m and meshes with gear 
sleeve carries at one end a worm, this en 
gaging with a rack secured to the under 


side of the cross-slide o, and ts fitted with 


a key or a feather to suit the splined shaft 


n. In order that the worm, as it rotates, 


shall move the slide in or out, the sleeve 
itself must be prevented from moving end 


Wisc; this 1s accomplished by means of a 


rectangular frame p which has an opening 
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Section on A-A 
ply moving a link which is placed at the 
front of the apron, and which rests in a 
groove in a stud tapped into the frame, 
and serves to bind carriage and frame fast 
cylindrical 
the 


when 
The 


cross-slide is 


together operating on 


work, frame being released, 


of course moved toward or 
away from the center by rod q as the cat 
riage is fed along, the path of the tool be 
taper guide at the 
the 


ing parallel with the 
When 


rod g is swung around back of the bed and 


back. not in use, connecting 
out of the way. 

The turret of this machine is of a novel 
design; while it has six sides or faces, it 


] 


presents, practically, a triangular appear- 
ance, this being due to the fact that three 
of the faces are long and three short, the 
latter in fact being only half the size of the 
former, which are 12x9 inches, and present 
rigidly 

The turret 


ample surface for holding very 


large facing and other tools. 
rotates on a circular V-shaped way, as in 
dicated in Figs. 4, 5 and 6, which are, re 
spectively, plan and cross and longitudinal 
sections of the turret and show 


tl 


erating 


carriage, 


chanism for op 
The 


screw al 


e arrangement of the me 
‘ nd 


feed is by 


controlling the turret 


powe! means of the 
ready noted and shown here in Fig. 5; and 
hand feed is obtained by the hand wheel 
of the carriage, the gearing 


he apron being arranged on something 


at the front 


in t 
the same order as that for operating the 


longitudinal feed in the other carriage 
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The rotating mechanism is driven by th 
shaft A at the back of the carriage, this 
shaft being driven continuously by a pulley 
fastened on its left-hand end and belted 
from a pulley on the countershaft. Shaft 
A drives through spur gearing a worm 
shaft B which carries a worm C for driv 
ing worm wheel D. The latter is connect 
ed by a rod E with an arm F which swiy 
els on a sleeve G centrally secured in th 
bottom plate of the turret. Arm F carries 
a pawl H which is adapted to be swung 


1 e 41 
! 
i 


out so that it will engage with one of the 


pins L, or to be swung in toward the cen 


ter so as to clear the pins. Rod F and 


pawl // are moving back and forth con 


stantly, but the pawl swings clear of the 


turret pins, except when cam K is turned 











by the withdrawing of the locking bolt M. 
This bolt, which is hardened and ground, 
has a tapered end, as shown, slides in a 
bushing and enters tapered slots in hard- 
ened steel pieces secured in the periphery 
of the turret neck. It is forced into its seat 
by a spring, and withdrawn by an arm N 
keyed on a rock shaft O, the latter being 
actuated by a lever P that has at its end a 
steel roll, which, when the turret has been 
run back along the bed to some predeter 
mined point, strikes against and is lifted 
by a shoe Q. This shoe is adjustable and 
is set so that no matter what the length of 
the tools may be it is—in order to rotate 


the turret necessary only to run the car 


att | 
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TURRET MECHANISM 


serves to clamp the turret when the 


utside than at its inner edge, and, 


place. This ring is thinner at 
{ 


binding, as shown, at top and bottom must 


be closed 








slightly to release the turret 
= 
= 
f 
C 
= | 
Cha Gea P 
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: 7. FEED GEAR nortean Ma 


riage back far enough so that the longes 
tool will clear the work. The lifting of 
lever P not only withdraws the locking 


bolt, but also releases a binding ring R 


aT 


Is acc 


V 


ymplished by sli 


and toggle connection shown 


clearly in Fig. 6a. At the bottom 


is secured a rod 7 which is fastened 


ixtl 
iW 
A 
har 
I ( 
t 7 
on 0% 
ven 
con 
( 
l¢ 
no 


f 

¢ 
t 
‘ r 
\ +] 
| 1g 
fr 7 
al 


ed, t rned on its 
) I oO pawl / to be 

t by r to engage pin / 

| being 1 ted through one 


the « ed back and the 
( gaged If the 
\ t tate the turret by 
( iwn forward; this 
‘ é G, which plate en 
pawl and pre 
I r gy thrown into 
th pin J the turret is run 
eal f the lever V’ the locking 
v withdrawn and the binding 
et han tim 
( f which there are six 
now rranged 
t wn in the 
however re¢ 
The bar or 
‘ , | gh the 
I ( d spur geat 
f now mounted 
‘ g ind cart 
which are ‘ 
held in pla 
the half-tone 
| lapted at the 
1 t i ding bracke 
t appr e end of its trav 
hifting et release thi 











1 
eC” rm 
\ t allli 


the bed, 
lower end of 
a rod with the 


feed; the bracket ha which 


passes out through an opening in 
as shown in Fig. 1, and the 
the arm being connected by 
feed tripping device, a slight movement 
of the bracket is sufficient to throw out 
the feed The feed may also be connected 
or disconnected by means of the foot lever 
bolted to the of the bed. 


Each feed screw is driven through a nest 


front 


of six gears, any one of which may be con- 
nected to its shaft by means of a sliding 
spring key operated by a handle under the 
head, the upper one of the two handles 
shown in Fig. 1 controlling the screw for 
feeding the carriage, and the other con 
trolling the turret slide feed. 

The 


shown in Fig. 7, ) being the gears for the 


feed gear arrangement is clearly 
lower feed screw and EF the spring key for 
connecting any one of these gears with the 
shaft; while at D’ is 


a duplicate nest of 





FIG. I. FRONT 


and sliding key for the other feed 


gears 
screw, the shaft on which these gears are 


mounted being connected with the screw 
by suitable shafts and gears placed under 
Gears D and L”’ 


short 


the head of the machine. 
are driven through the 
shafts F and G, the latter 
driven from the spindle, through change 


on 


gears 
gears being 
as indicated in the drawing. It is 
that feed gear 
changes are obtained for each screw with- 


gear;°s, 
obvious with this SiX 
out altering the gears outside of the box; 
and by means of the change gears fur- 
nished either turning or screw cutting 
feeds ranging from 1/64 to ™ inch 
turn of spindle may be obtained. A plate 
secured to the head shows plainly to the 


change gear required, and 


per 


operator the 


the position in which the crank handle 


1 


must be placed in order to secure the de- 


sired feed. 





VIEW. 
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The a travel of 5 feet, and 
the carriage with the cross-slide a travel 
of 3 feet; the holes for the turret tools 
inches in diameter. 


turret has 


are 3 The swing over 


the ways is 28 inches and over the cross- 


slide ways 24% inches. The spindle back- 


gear ratio is Ir to 1 and the triple-gear 
ratio 57 to 1. The machine weighs 11,000 
pounds; it is built by the Milwaukee Ma- 
chine Tool Company, Milwaukee, Wis. 
Four-Spindle Boiler Section Drilling Machine. 
The accompanying illustrations show a 
highly specialized drilling machine which 
was made by the Drill & Tool 
Company for drilling and facing theholes in 


sickford 


sections of cast-iron house heating boilers. 

The machine will be seen to have four 
spindles, each of which carries a drill and 
a facing head. The work being located 
and the machine started, the tools advance 
rapidly to the work and at the proper point 
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and gearing, and by its profile determines 
the quick preliminary advance, the drilling 
and the dwell at the end 
This cam operates the sliding 


which, by 


and facing feeds 
of the cut. 
and 
As 


the radial part of the cam passes the gate 


gate just above it, rack 


pinion, connects with the feed gearing 


roller the gate is quickly pulled downward 
by the long the 
gently arrested by the dash-pot just be- 


springs, motion being 
yond the springs. 

In a machine of this character, in which 
the time required to do the actual cutting 
has been reduced to a minimum and in 
which the pieces to be handled are heavy, 
provision for handling them with facility 
so as to keep the machine at work is about 
as important as the design of the machine 
itself. 

Fig. 3 shows a plan and side view in 
outline of the machine, the work and the 
At @ is an 


method of handling it. over- 





BOILER SECTION DRILLING MACHINE, 


slow down for the drilling feed. Again 
at the proper point the feed is reduced to 
that suitable for the facing cut, and when 
this is completed the feed remains station 
ary during three turns of the spindles, in 
order to clear up any unevenness and make 
After three 


completed 


these 
the 
quickly withdraw, but do not return again 
until the hand the 
left of Fig. 2 
suitable for boring and facing 
vided, but this change is not automatic. 
At the proper point the machine rings a 
gong, the 
lever, changes the speed. 


perfe ct face joints, 


revolutions are spindles 


small lever shown at 
is operated. Spindle speeds 


are pro 


when operator, by pulling a 
Any one or more 
spindles may be thrown out of action at 
pleasure. 

The mechanism for operating the feeds 
is shown in the rear view, Fig. 2. The cam 


shown is driven by the small belt pulley 











REAR VIEW. 


FIG. 2 


head heart-shaped tram rail, and at b a 
switch piece which may be made to face 
Atc 
tion which has been brought to the posi 
tion shown by a flat car and floor track 
In this position it is gripped by he trolley 
lifted from the car, pushed 


either branch of the heart. is a sec 


chain hoist, 
around one side of the heart and delivered 
to the machine as shown at d, in position 
to be secured by the binding bolts. The 
work completed, the switch b is swung to 
the opposite branch of the heart and the 
finished piece is delivered by that side 
Meanwhile another piece has been hoisted 
from the car by a second chain block and 
hangs alongside the machine, ready to be 
pushed into place as soon as the preceding 


piece is out of the way. 
We are informed that the machine is 
capable of handling from eight to twelve 


sections per hour. 
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Regulating Atmospheric Temperature and Hu- imidity, a most desirable thing in many sy 
midity. places | d where de te experiments ul reg 
As our readers are informed, new build physi icted 
ings are under construction in Washing- periment of mere living an interesting ft t ving 




































































ton for the National Bureau of Standard ne to the average human being, and both 
and Prof. Edward B. Rosa recently read temperature and humidity have much t i 
before the Philosophical Society of Wash- do with t success and satisfaction that ns e! 
ington, a paper giving account of some ot y accompany it No doubt mor it 1 ) that 
the details. One af the most interesting tention should be given, and ultimately 
things provided for is the complete con vill be given, to the regulating of atmos ( 
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iffords the best possible ventilation, which 


Is apt to be insufhcient in a steam-heated 


building ; 


and in the third place, heating 
by air enables the temperature to be auto 


matically controlled in the summer as well 


is in winter if facilities are provided for 


cooling the air, and at the same time the 


humidity may be controlled by partially 


drying the air. The air of an unventilated 


laboratory soon becomes saturated with 


moisture due to respiration and evapora 


tion; and if it be ventilated by allowing 
hot, moist air from without to enter, the 
humidity rises as the temperature falls 


ind the air is unable to carry away moi 


ture generated in the laboratory. 


‘In heating a building by the double 


duct system, hot air from one duct is 


mixed with cooler, tempered air 


second duct in such proportions as to hold 


tant, the 


of the roon 


tions of the hot 


cons 


the temperature 


propor and tempered air 


being regulated by a dampers, the 


pair ot 


latter being automatically controlled by 


thermostat Each room of a 


means ofa 


building, therefore, has its own supply 


, 
flue, regulat 


ing dampers and thermostat 


may be set at any desired tem 
the 


the 


within the range of appar 


itu If now in hot weather hot-air 


duct of winter carries air taken from out 


1 doors, say at 90 degrees Fahr., and the 


tempered-ait duct carries artificially 


cooled air, say at 60 degrees, a mixture of 


the two 


nay give a room temperature of 
75 degrees when the temperature would 
therwise be 8o or &5 degrees. And the 
thermostat will adjust automatically the 


proportions of cooled and uncooled air, so 
is to hold this temperature constant, thus 
preventing the usual gradual increase of 
temperature as the day progress¢ By a 
readjustment of the thermostat any other 
‘onstant temperature can be secured, pro 
vided it is within the range of the system 

Not only will this system make possible 
automatic temperature control in summer 
itself—but it 
a humidity control. For 


a most important end in 


will also 


secure 
by cooling air its moisture is partly re 


moved, and by lowering its temperature to 


the freezing point it is very largely: re 


moved In order to remove as muc 


moisture as possible, it is intended to over 


‘ool the air, and then partly warm it up 


again, and this may be done economically 


by means of a heat exchanger—i. ¢., ait 


on its way to the cooling chamber gives 


up heat through a thin metal wall to the 


air coming from the cooling 


vercor led 


chamber; a given refrigerating capacity 


will thus remove the maximum quantity 


»f moisture, so that the percentage humid- 


ty of the air may be no greater at the 
lower room temperature than. under nor 
mal circumstances, it would be at. the 
higher temperature 

“With this svstem of heating in winter 


ind cooling in summer, with automatic 


temperature control the year round, with 


, ; 
simultaneously re 
and dust from the 


excess of moisture 


moved by refrigeration, 
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fresh air taken out by filters, the double 


the will be kept 


tightly closed in summer as in winter, and 


windows of laboratory 


for experimenta- 
The 


closed double windows will also effectually 


an atmosphere favorable 


tion may at any time be secured 


keep out dust and dirt, two of the enemies 
With 


and cold water, 


of the experimentalist. 
hot 
and distilled water always at 


gas, com 


pressed air, vacuum, 


ice wate! 


hand: with cold brine, carbon dioxide and 


liquid air always available for low tem- 


peratures, and gas and electric furnaces 


available for high temperatures; with di- 
rect electric currents, at potentials up to 
20,000 volts and currents up to 20,000 am- 
peres, and still higher alternating voltages 


and larger alternating currents always 
believed that the facili 


nd appliances necessary for carrying on 


it 1S ties 


available, 


1 wide range of experiments under favor- 


mnditions will be fairly well real 


able c 
7¢ d : 


Index Grinding a Hard Steel Ratchet. 


BY WALTER GRIBBEN 


The ratchet shown in Fig. 1 is 13 


about 1-10 inch tl 


inches diameter and 


with 19 teeth, the hole being about 1 inch 


diameter. I wanted two of these in hard 


ened tool steel, so got out the ratchets, 
leaving a little stock all over, and sent 
them to what I thought was a well 


ed shop for this kind of work, with 
that 


appoint 
the request they harden and temper 
them, grind the sides flat and the holes to 
fit a piece sent with the job, grind outside 
and then index grind the 
The 
was not particular, but the sides were to 
be flat and parallel 
one dowel-pin hole, while the other ratchet 


1-38 of a 


diameter to size, 
teeth on their radial faces thickness 
One ratchet contained 


contained two dowel-pin holes, 


turn apart. The dowel-pin was to be in 
one of these latter holes while both 
ratchets were index ground, and in the 


ratchets were in use, thus 
38 tooth 


other when the 


giving, in effect, a ratchet with 


teeth staggered. The concern to whom I 


this did 


anxious to do the index grinding, so 


sent job not seem particularly 


that part myself after they had done the 
rest of the work 
This is how [ did the jol Fig. 2 shows 


brass, the part a being an easy 


fit in the holes in ratchets, while > is about 
¢ inch larger in diameter. Both ratchet 
were placed on this plug, the dowel-pin 


inserted to bring the teeth to tallv, and the 
tooth 


A) was 


(tooth 


the dowel-pin hole 


the 


nearest 


ground freehand on emery 


grinder, taking off enough to make sur 
that 


the other teeth to make the indexing cot 


no stock would have to be “‘put on” 





ratchets then 


each of the 


rect The were 


ind remaining teet 


just enough to make them bright, 


the distance off center the same for 


Che teeth were not quite radial, but 


slightly hooking, being ground .093 inc 


Fig. 1 shows how this was 


The strat 


off center 


done ght-edge c was clamped to 
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table of emery grinder, parallel to face ot 
d, and distant 
The ratchet was laid flat on grinder table, 


disk from same .968 inch 


l while each 


the t 


ightly against c 


and pressed 
tooth was being ground, to get eth 
all the same distance off center. Of course 
a slight error would show here, as the 
number of teeth was not an exact multiple 
of 4, but this did not matter, as the main 
thing was to get all the teeth equally hook 


ing, and approximately .093 inch off cen 
ter. The grinding was done with No. 1! 
emery cloth stuck on the cast-iron disk d 
with beeswax 


The 
teeth to 


next thing to do was to 
find 
off 

within 


much was to be 


h 
the 


out how 
indexing 
This 
Che plate 7 


each to make 


the 


ground 


exact limits required 


was done as shown in Fig 


is '4 inch sheet brass taken 


box, and having a small 
plug 
such a 


lropped over the plug 


shown in Fig. 2 1s 


tightly, 


screwed manner that a 


ratchet could be 


and rotated gently until one of its tooth 


faces was brought 


in contact with pin g 
: 1 


Plate f and also an indicator were firmly 


.. } » . : | - - 
alpec near one corner of bene Surtace 


plate, so that when a tooth of ratchet was 
in contact with pin g the next tooth to it 
was in contact with bell crank arm of in 


By lifting the ratchet up a 
turning it before 
each tooth could be brought in suc 


dicator 


and slightly dropping 


again, 


cession against the arm of indicator, and 


a reading taken. Of course, if the index 


ing of ratchet were exact, the indicator 
would read alike at each tooth, but if 
errors existed, the indicator readings 


would vary with the amount and direction 
of the This 
scribed in your issue of 


errors indicator was de 
August 15, 1895, 
and has a dial graduated to read to 1-1000 
inch, but with a watchmaker’s glass tenths 
of a division could be estimated 

The letters opposite the teeth in Fig. 1 
are simply for reference, to identify the 
teeth in the table of errors, and to tell me 


which tooth I was working on during the 


grinding process The reading of the in 
dicator was influenced not only by the 
error of the tooth with which it was in 
contact, but also by the error of the tooth 
in contact with pin g, Fig. 3, so that a 


reading could not be considered as_ be- 


onging to one tooth, but as belonging to 


the interval between the two teeth in con 
tact with indicator and pin g respectively 
t the time the reading was taken 

The table herewith shows in its first 
column the 19 letters representing the 
ratchet teeth. the second column show 

¢ the indicator readings. Tooth A is 
repeated at the bottom of table, so as to 
get the 19 intervals complete. The mean 
if the 19 indicator readings is .0072, which 
s wh the indicator would have read each 


me had no errors existed in the indexing 
This mean was algebraically 


subtracted from each of the 19 readings, 


ird column 




















the interv between two consecutive e¢ 
vas too great, and minus where e inter tes 
val was too small \s the error of each tac 
tooth is the algebraic sum of the error of Ft 
preceding tooth and the error of the inter ] 
val between these two teeth, we thus have vl 
means of obtaining the figures 1 ( 
fourth column, which represet | toot d 
errors, or the amoul { ve grouns i 
\s tooth A is the starting 1 
rror. The ert iB t same as 
error of interval between | and B, or .0067 
nch. Error of C is eq oO the 
0007 and OO15, O1 oo: ne | 
I I // 18 € l te he 1 t OoO52 an 
Indicator Interval Tooth 


Teeth. 


39 + 0007 
B f 
» ) 
‘ 57 ( 5 
( - 
O7 OOO2 
1) ; ous 
OSS + 16 
I a 
0055 + 0016 
‘ Or 19 - 0022 
(; <Q 
0075 + .0003 
H alll 
OdS4 4 OO12 
| 074 
OOOO OOT2 
] 62 
0o8o0 } 008 
IN cor 
0057 OO15 
0055 
-0CO75 + .COO?2 
M a 
o0OoS2 OO 
‘ 
N nn 
0054 ood 
O OOS 
O116 OO44 
| 0094 
OO % ( 12 
©.) - 
0075 + 09002 
; d 
R O55 
OOS 2 + Ooll 
» cc 66 
O00 _ 0064 
A .0002 
1g 1 376 
0072 ean indicator re g 
READIN( AND ERRORS | H 
OO Ooox | ] 
hott m ott i¢ Vi ( ] - Wt 
in er 1 tf .0O002 Ink while + + 
was supposed t » eT 1 p 
rises from the ine» ‘ c 
ng the me ( 1 der t ( 
0002, wl ich appears ipp ‘ ‘ 
after getting nad t ¢ ting p t 
However I d 7] \ , G 
t wa very ( thar rt 
workmanship that d it ’ 
n with the impr et] S t 
hi } 
his 10b 
\ fte ving ed the t | t 
e nex tep w - oT nd tt ¢ t ve 
be its error \ 1 by put 
ene 
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1 
minute, the time requ gqdtod the wort 
read off against t gt] I piece 
» he rated upor 


Fractional Indexing. 

BY S. 0. BARTLET 

index pla 
for fractional indexing, | « add to that 
described by Mr. C.E. DePuy at page 1506, 
Vol. 25, a method computed by myself sev 


Concerning the use of 


in 


eral years ago which has been in success 


I fir 
to get divisions of an odd number of min- 


ful use since then. st used two plates 
utes and subsequently for various divisions 


which could not be made by a single plate 
The machines had an earlier 
B. & 5. head. | 


ector by placing a thin washer under the 


ty pe 
the 


used 
universal retained 
index crank to raise it clear of the sector 
For the back plate I added a sector made 


of sheet metal. The principle on which 
computations for divisions were made in 
sures accuracy and reduces the number 


to the minimum 
briefly summed 


of movements necessary 
[hese movements may be 
follows Set the 
division, given in the usual table or in the 
factor of 


the division required; index once around, 


up as machine for a 


iccompanying table, which is a 


then make the compound indexing; index 
iround as before, make another compound 
movement, and continue these operations 
till the 63 


divisions only 6 compound movements are 


work is completed; thus in 
required, and in 69 divisions there are but 
2 compound movements. 


Divisions obtained by this method may 


be considered as a succession of circles 
with a smaller number of divisions ar 
ranged equidistant around a common cen 
ter. Thus: 63 divisions may be treated 
as cricles of 9 divisions each on the 
same circumference spaced of the cir- 


this small division is 


differential 


cumference apart; 
the 


which need to be made only once for each 


obtained by movements 
time around 
To index divisions, a !} turn of 
the the 49 and 18 
' 


indices are used and the fractions }} — ,% 


for 63 


index is 


necessary ; 


equal {%, which is the compound move 


ment. Set for 9 divisions—4,*; turns and 


index them, then turn ,’5 backward on the 
49 circle and }4 forward on the 18 circle; 
this sets the position for the next nine diy 
isions. Similar operations must be repeat 
ed till the work is finished 

The occasion for using the one-minute 
divisions was to get some angles differing 
from each other and each computed with 
great accuracy by a careful draftsman to 
\fter as 
of 
material 


degrees, minutes and seconds 


suring the draftsman that a variation 


a few seconds would make no 


difference in a piece one inch in diameter, 
I was permitted to ignore the seconds and 


consider only the minutes. To get these 
the 20 and 27 hole circles were used—the 
20 being at the back 

Following is an explanation of the 


movements of indices upon which is based 
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ie rule given further on for 





divisions: A complete turn of an index 
rotates the spindle 9° or 540’, hence to 
get 1’ divisions it is necessary to the 
equivalent of a 540 hole index; this equiv- 
nt is secured by differential movements 
f the 20 and 27 indices. One hole of the 
20 circle turns the spindle 27’ and one hole 
of the 27 circle turns it 20’. Three holes 
of the 20 circle give 81’ and four hol 
of the 27 circle give 80’, or a difference 
It I vhen they are indexed in Opposite 


is evident that any number 
of minutes may be indexed by multiplying 
thes the num 


ber of minutes wanted, but 1n most cases 


differential movements by 


these movements, while correct, would be 
greatly in excess of what is required be- 


February 


by 3B 4, Add these results and sub- 
act 20 B 27 F successively until the co- 
efficient of B is about 10 or less: this re 
mainder will be the least movement that 
will give the division 
B = 5}, of 20 index plate = 27’ 
‘= |. of 27 index plate = 20’. 
As an illustration, assume that 17° 37’ is 


wanted: 


17X 3h = 5th 37—-20=>1 
xf = 1/ and 17 re- 
17X(38—4F) = 51 2—68F mainder. 
51 /°—16/ 
Subtract 202—27/ 


314411 
208—27F 


Subt. again 


1wA+31F' 


{1 turn and 
11 holes of 


| /+11 hol- 
es of 2, oy 
143+-1}. 

















FIG. I. DUPLEX MILLING MACHINI 
cause other combinations will give the re Proofs. 
sult in fewer moves; thus, 7’ is one hole 1 turn =9 
back on the 27 and one forward of the 20 11 holes ot ’ ~ 
: ioe ; ie 11 holes of A 4? sy 
circles, 13’ is one hole back of the 20 anl 
a@ «af 
two forward on the 27 circles, 1 degree is ‘ ol 
‘ Or 2077 — 27 / mav —— . —e— i 
three holes on the 27 circle, each hole be Ir 201 27/-may be again subtracted : 
: 11B4+-38F 
ing one-third of a degree . 
- 208—27 k 


finding these 
Let B 


by one 


Igebraically, the rule for 
movements may be expressed thus 
represent the movement made hole 
of the back circle, or 27’, and F that of the 


r 


forward circle, or 20’; then F 4°, 3F 


°,3B—a4F 1’ 
o. Multiply the degrees by 3 F 


7 i 
27 1 


and 20 B - 


, the whole 


number of times 20 is contained into the 


F and the remaining minutes 


minutes by 


—9f+65/- 
Proof. 


2 turns 
11 holes 


g holes of 2? 


2t 
ot 
or 


urns and rr holes 
/-—g holes of #, 
ny 
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Duplex Milling Machine. shown in Fig. § | 


The accompanying illustrations vy a two spur g ! ther 
new duplex milling machine designed for mesh wit elow, w h re v 
manufacturing purpose ind which S feed shaft and I rrange 
sesses th I I t ‘ Ve ‘ 
ele ( ( 1 n ft © ti I ( g re] I 
that wh ( ‘ \ { Q G 
nothing mor pe 1 tte | iu \ d p g 
the cut s be mmpleted e quick I 14 
returned, ready for the removal of the hand gear long 
piece. The half-tone gives a good idea of The teed rod is driven from t 1 table 1 el Ou W 
the design of the machine, the ne ¢ tershaft by a three-stepped I \ { le cat 


gravings showing clearly certain of the shaft is “back geared” in the feed box, a he verti movement of the spindle 

details. shown in Fig. 6, and thu x change re 6 inche n milling br the table | 
The two heads, mounted on indepen obtained lick return of 3 to 1; whenn ng i 

dent uprights adjustable along the bed, By pushing down the paw] Fig. 5 quick returt to I Che 

are fitted with phosphor bronze boxes for the feed is started. When the table has ift has two speed t being provid 


the spindles, the arrangement of these be reached the end of its forward movement vith two sets of tight and | pu 
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k @-} eas AN 
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te 
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ing shown in Fig. 2 Both boxes and the finger E is operate 


spindle, it will be seen, have means to table dogs, and moves, through the vert built by the Owen Machine Tool Ce 
compensate for wear; ample means are cal yey and a segment, the rack F. Thi pany, Springfield, O 
provided for oiling the spindle, and a dust rack is connected, as shown in Fig. 7, with 
cap protects the main bearing from dirt the fork that moves the feed clutch, A Again the Principle of the Lever and Fulcrum. 
The spindle belt-drive is shown in Fig roller G in the tork engages with the \ friend send is a clipping from a 
The tightener pulley 4, like the dri pring plunger H, and the clutch 1s throw London daily paper, from which it 1s ev! 
ing pulley, moves with the head Che belt nto engagement with the return gear dent that the promoter of startling new 
being parallel to the movement of the lat Th movement of the tab ; t ypped nventions recely ufhcient encourag 
ter, is thus always kept at an even tension when the other dog strikes finger E, rack ment in London to enable him to ply I 
when the head is moved ur or down Phe I then being n ed out until the plunge: trade with me degree of succe ly 
slack of the belt can be taken up by thi I, Fig. 5, drops into the notch cut in tl rticle states that about thirty marine et 
tightener pulley by raising the clamp B- rack. The parts are shown inthe position gineering experts gathered to see tl 
with the screw C, as shown in Fig. 4 they occupy when the table ha topped vorking of the model of a machine wl 
Ihe table is driven by rack and pinion ifter the return movement The roller G to reduce the time between England and 


the latter being carried by a vertical shaft is carried over the point of tl plunger / America to three day It is described 


driven by worm and worm wheel, a Fig. 7, far enough to allow the plunger t llow 








‘Apart from the various mechanical de 


ces of the engine, the idea is simplified 


to a pair of rocking levers, which, work- 


ng perpendicularly, like the treadles of a 
machine, turn a huge tlywheel. 


ecwilng 
This flywheel has its outside rim grooved 
is thus transmitted to the 
that 


sent 


and its motion 


the 
the 


propeller shaft.” was seen 


ightest motion of the wheel 

rotating at a tremendous speed, 
that 

Phe 


the 


propeller 


and 
d LV 


Da sed 


this seemed to prove the three 


run would be easy machine “‘1s 


on the principle of lever and 


1S expected to reduce the 
| the 


fulcrum,” and it 


al consumption to about one-third 


present figure 


Ten-Thousand-Ton Press at the Dusseldorf 
Exhibition. 
tion shows a 


Che 


] iC 
arauil 


illustra steam and hy 
press, a 
Diisseldorf, and the original ot 


model of which is ex 


hibited IN 
trifling ssure of 10 


vhich exert the 


pre 


000,000 kilograms, Or 22,000,000 pounds 


Phes 


Kalket 


presses, which are made by th 


Werkzeugmaschinenfabrik, are 


ly for 


cipally forging and bending ar 


three 


plate There are eparate compres 


and three separate ram-cylinders ; and 


ted that all 
pre =< 


on all 


three com 


are so conne 


sors act on all thre cylinders 


any one or two thereot three cyl 


inders, or any one or two, or all three, on 


any one or two, or all three, cylinders 


This enables the employment of the entire 
pressure of 10,000 tons, or of two-thirds 
r of one-third thereof, according to the 
need 


it will 


The stroke is also widely adjustable 
lo give a slight idea of the di 


mensions of these presses (two such are 


at work in European shops) it may be 
aid that the 


each 17 meters, or 39.36 


columns, which 
f« et. 
the 


together 


four are 
in length, 
and three hy 
the 
teel plate between them make up the up 
The 


which is built up, weighs about 400 gross 


weigh 150 gross tons, 


draulic cylinders, that with 


per platen, as much lower platen, 
The platens are held to the columns 
(47 
united 


tons 


by sixteen nuts, each of 1,200 mm. 


diameter, and whose 


weight 1s about tons 


SO gros 


Why Flash Boilers do not Scale. 
When flash boilers were first proposed 
the experts had 


the deposited in 


tor motor cars who not 


tried them said scale 


choke them in 
the bold r 


narrow tubes would 
When 
that they did not choke at all, 
off 
rush of 
heat of 


1 
uch 


no time spirits found 
the expert 
blown the inside 
the 


the 


said the scale was 


wall of steam, or 


the 


the tube by 
tube. 
The 


experts were thinking simply that all boil 


lse cracked off by 


My theory is that scale never gets on 


ers scaled, therefore this one would They 


omitted to consider an essential difference 


In ordinary boilers the water is in inti 


mate contact with the iron, and the lime 
n solution, gradually depositing in crys 
talline form by evaporation of the solvent, 


fixes itself on the solid with which it is in 
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the water 1s 


but 1s 


contact. In the flash boiler 


not in contact with the metal, sepa 


} 


rated from it by a layer of steam through 


which the heat passes to the wate 


solid deposited by evaporation 


fore isolated by this steam layer, 


forms in small particles in the water 


attach itself to the 


has no chance to 


ebruary 26, 


dilute hydrochloric acid. After 
] + 


and polishing the spoon place it 
lamp and keep it hot while 


the 


two or 


drops ot ime water are allowed 


fall into it Phe 


liquid immediat 


sumes what used to be called t 
oidal state—i. e., it gathers into 


be ad, 


up 


pretty which, supported on its layet 














10,000-TON PRESS 


tube. The following very pretty at 


pi 


ciean 


experiment illustrates this: Put 


silver spoon a few drops 


water and evaporate to dryness by boiling 
The lime is deposited 


over a spirit lamp 


‘oOating 


DUSSELDORF ENHIBI 


tt steam, runs 


the spoon. At 
turbid 


becomes 


by deposit 


lime in small partic] 


these indicate 
the spheroid, an ere is evidently evap 


ration, which reduces the 
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the spheroid till the liquid, having all points determine the curve yf mating radii point + drav g 





gone, there remains only a little heap of with sufficient accuracy for nearly all secting tl V RR’, aan 
loose particles not adhering at all to the cases The correctness of the result car R. xwill be the radii 1 red 
metallic surface of the spoon, which has be checked by drawing the steps with the ania’ ( ane fs , 
not even been dimmed in the process radii determined by the above proce ine 
. Brown, in The English Mechanic laying off the length of belt, as for th 
— given pairs of steps 
Laying Out Cone Pulleys. Continue OM an .* a 
; ’ point (pt! ferably above the re I 
BY H. F. MOORE. 
; ‘ diagram) draw a horizontal Od. Lay oft K 
The draftsman who has to lay it a “ 
7 ° on UVa cale 1ak g ©) he ero p 
pair of stepped cones has usually given him 
: : , ind f (the intersection of O M and Q d) 
the diameter of the i: t step of one ; d 
; e number eq n oT tne ¢ I 
cone and the diameter of the smallest step : 
»f the other, or he has one of these diam . 
eters and the ratio between the highest and - 
lowest speeds of his cone shaft yn the — 
machine, from which ratio the other diam- — ; 
eter may be obtained. He has also the B 
distance between centers of cones and the 
number of steps. His problem is to find sate C : 
the diameters of the various steps of both , 
ones, such that the length of belt rem 
the same f posi on t col 
In Fig. 1 let the ( f e larges VA 
step ot e cone be K I rad i e) 
the small tep of t her cone | 
then w centers O and O’ ¢ he « 
lines I e steps d draw »D nget 
to the steps and representing the lin f 
the belt. By stepping off short chords lay S 
off a’ B arca’kandaB irc ac; ther /\ 
B B' represents half the length of belt re / 
quired for these steps / 
Now imagine for the moment both cone / 
to be equal and to have an odd number ot / 
teps, then the middle step of one con | 
the middle step of the other When the | 
belt is on this middle step its line is paral / 
lel to the line of centers of the cones and ; 
the curved part of the pulleys it emb1 
is half the circumference of each of the 
(equal) middle steps 2m7R_ , in which 
R. the radius of the middle step. Th 
total length of belt, ,thus equals 2(O O') 
2mR_. In Fig. 1 lay off 
( e Shalt 


when dB 14 | OY 








Lay off B’ m ™ to any scale and bb’ m 
unity to the same scale, B’ m’ makin ny 
angle with B B’. Draw mm’ and d R> par- 
illel to m m’, giving 
B yn’ fh’ A 
Bm B’ a 

I 

RP 
whence B’R, = 

he | 

=H / 
In Fig. 2 lay off R: N and R',P r; ot | / 

Fig. t and r,’ N and P R, ot Fig. 1, ¥, 2 ee a ee | ee — 
thus locating points N and / ff 9 i RR R ; 
R’ M and RM each R s ob- ; ee 
tained above, locating point / Then by : 
construction P, M and N lie on a curve tershaft. The pposing the countershaft ft of 1 ne 701 
whose ordinates and corresponding ( to have I ully the 70 > 
sas represent pairs of radii of steps which case, if the rad fa pair of steps be re PMNat2x. Then 2’, and / ire t 
will work together without changing the quired to give any speed to the cone shaft re 
length of belt required. Draw a smoot] f the machine, take tl required speed Ge 
‘urve through P, M and N. These thre in r. p. 1 t ile, and fron tt 
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Min. r.p.m, of Spindle 




















_Max. r.p.m, of Spindle 
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DIAGRAM FOR FINDING THE RATIO OF THE GEOMETRICAL PROGRESSION. 
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speeds of the machine 


Op. The ( iwle SOT (Fig. 2) may 
geometrical rati be laid off glee POa (Fig. 3 id 
If n=the r, p. m. of the cou Qa, QB, « de d, ¢ g speed 
tershaft, in geometric 
Mi, Me, Mts, etc the r. p. m. of the machine TESTS OF 1 METHO 
cone shaft for various A very severe test of cone pulley layouts 
belt positions, comes in designing cones for foot-pows 
and r the ratio between succes- lathes. The following data were take 
sive machine shaft speeds, Center to center shafts, 20 inches; larges 
then Ne rm, diameter foot-power cone, 24 inches 
Ns Y No, smallest diameter headstock cone, 2 inches 
= m, etc maximum speed spindle: minimum speed 
If g = the number of steps and n, and spindle 4:1. Four steps were laid out, 


n, be respectively the largest and smallest 
r. @. of 
have: 


m. the machine cone shaft, we 


from which r may be computed for any 
case. 
If in Fig. 2 we lay off 
ro 
and take Qa- 


0) ' .. 0 


slowest r. p. m of machine 


spindle 


then ey =e X's 
Lay off Ob ab’, and 
Ove er 
pize6 xX 9 
Draw and lay off 


Oc bc’, and 


OD X F¢. 
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so as to give geometrical ratios of speeds 


and the maximum variation of length of 
belt was inch from that required for 
the 24-inch pulley and the 2-inch pulley. 


Another case tried was that of the cone 


pulleys on a radial drill. Equal cones; 
largest diameter, 1I1!4 inches; smallest 
diameter, 59-16 inches; four steps; 31” 
inches center to center of shafts. Note 


the short distance | centers Ni 


variation of belt length could be found by 
measuring and the 


mputed, was less than the 


etween 


lengths on drawing 


Variation, S Cl 


Proceeding in this manner we get thx 
speeds Qa, Ob, Oc, ete., in geometrical 
B 
—_—— 
: d 
B ne —— ee 
—_— \ + \ \ 
; ‘ 
- a — < a 4 
O O 
FIG. 4. FINDING ADDITIONAL POINTS IN THE CURVE P N OF FIG. 2 
progression. If the cones are equal the errors introduced by a tour place table ol 
method checks itself, for the last speed sines 
should come out such that The approximation in the above method 
Na nN consists in drawing, in Fig. 2, P M N, hav 
nN nN ing determined but three points If de 
e ire ot nt , > Foun as fol 
The somewhat laborious computation of sired other points may be found as fol 


r may be 
Fig. 3. Assuming a uniform 
countershaft, divide 
p 
smallest 


avoided by using the diagram, 
of 
the largest number of 

machine spindle by the 
gears out both 
and finding the number corresponding to 
this quotient on the h 
3), pass upward to the 
to the number of steps desi 


speed 


Fr. m. of the 


(back in 


cases), 


orizontal scale (Fig 
line corresponding 
red. 
point P thus found draw a li 


the horizontal scale, 


From the 
ne to zero on 


and this line makes 


with the horizontal angle P Oa, which 
as the angle SOT 
p 
minimum 


an 
may be drawn in Fig. 2 


Example: Maximum r machine 


m. 


m 
, 
spindle, 175 


75 n. 5 r. p. ma- 


chine spindle, 40 = n_. (Back gears out.) 
Four steps. 
Na 175 
me a ee eS, 
77 40 


Fr 


om the point reading 4.375 on the ho 
zontal scale of Fig. 3 pass upward to p on 
the curve marked ‘Four steps.” Draw 


iT 


steps given 


lows: Suppose one pair of 
. lf dete 


Fig. 4 and the half belt length BB 
To find 


such that 


mined before two “mating” 


R 


as 


radii Ks; and R, KX, equal 


any assumed value O'l. Draw O10’ mak 
ing angle O1O’ a right angle, and strike 
arc 1; to a vertical through O. Then on 
the line of Ol lay off ln arc 1m, and 
KR R 
On Y ad? R R, +- sin | / 7 
if 
Lay off from B, Bd On. ThendB 
%L—On "(R:+R.). Take B’ m 
= 7 to any scale, and £’% m’ unity 
draw mm’ and dR: parallel to mm’, 
then B’ R:- »(R:+ R,.). Lay off RR 
—- RR. = %.OIlL=— %&Y% (Rs — R,). 
Then B’R. = Rs, and B’R R., and 
R; and R, may be plotted as ordinate and 


PMN 
differences 


number 


of the 


>). 


abscissa 
( Fig. 
of radii, 


a point on curve 


Assuming various 


we may determine 


any 


Letters From Practical Men. 


Anchors for Crane Chairs 


\1 


s f ( ( t pag 1508 
\ 25 \ 1 ¢ I cl n « 
drum \ g beet iban 
ned if f crane and 
t é tch herewit!l ‘ 
a, 
\ 
\ 
7 
J 
1 
ir 
hip. 
9 perseded it 
nd | e ol \ ld style 
be ( It re es le width 
f « f t f lin, and 
f the ¢ n on 
f that of Molds for these 
gen y y sweeps and 
\ e seldom 1 d at With 
r t ¢ ( vay ot 
ening end of ( ild not 
If the | i t f the 
drill ( 1 in my 
et bens ‘ e spur 
t Mr 
| gan | re I pense of 
ng t | of stop 
ping e g \ t ¢ ! will be 
ect Wan. J]. BALLANTINE 
Saving Time in the Drafting Room by the 
Use of Tracing Paper. 
Editor Amer Machinist 
[ e1 Se 1 herewith an vy nal draw 
g le 1 t ng pape ft penci 
(3Hi it right), al ylueprint made 
f1 y ee, while not 
having t ‘ \ t e blue 
print made f t linary ed trac 
ng et « nough for all pur 
| ¢ I i | { ed The 
( f dt iving of time by this 
proces is W i he ea with whicl 
ré V i T i d { iTl { made 
will be obvious to y pe n who ha 
bes tl ugh the u ne | | t draw 
ing paper then tra gy it on 
tr ng epr be got 
ten into the Dp e used t hem« 
tl I great l qe lg ng t 
( ental worl which | ge 
! wl t W tant t ig 
‘ . ‘ * P t 





castings, brackets, et« 


from the original construc- 
machines, thereby saving 
msumed 1 


usually c: 1 


before a_ blueprint 


cing 
lable 
H 
strong and the blueprint 


Ed. | 
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Nature of Worm Thread Contact. 
\merican Machinist: 
oO |e I have 


written on 


awkward, but I 


defend 
“graphical analysis,” 
Mr 


92, that it is deficient when applied to such 


find it mathematics, 


the 


necessary to 


or rather 


against 
very plain inference by Beale, at page 
in 
The blunder in my treatise 


a crooked subject as the tooth contact 


worm gearing 


AMERICAN MACHINIST 


in 


ha 


made 


that ] 


referred to was a mere guess 


tremendous hurry on a matter 
never investigated 
from a similar problem, and = guess« 
wrong. That was ten years 
When Mr. Beale comes down on 
lem with one of his little 
ll give up, for 1 

both so complete 

His 


ind a chance to 


a prol 
models it g 
is methods and hi 
that it ha 
demonstration 
still ] 


a seven-toothed gear 


perfect, but inquir 
he 


1 60-degree V-thread worm without 


His dr 


how makes run 


inter 


ference awings measure 60 degre¢ 





TOOTH ACTION O! \R AND WORM 


should have to use 


However, I think a model not 
necessary in this case, and I have made a 
fi ill 


the graphical method of analyzing the prob- 
; g I 


gure that will serve as an 


| guessed by inference 


migh 


il 


istration of 
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a lem. ly free hand and 


d 


This figure is most 


will not stand much criticism 


Consider a strai 
thread 


d V 
II 


worm 


vear 
Veal 


working in a 
hobbed teet] 


problem with the a1 


Or more 


1, and 
the f 
” 
t 


o 
oC 


a worm and ar 


S 11K a rack 


and always in 
S tooth | 


We 


must 


is le gear as if it was made up of 


é ni th lates clamped together 


] 


shaft and hobbed as on 





XK 


he worm made 
the 


of 


with a section of t 


plane of the plate, supposing 


move longitudinally instead 


“ty 


secti¢ 


rhe 


ute spur 


central yn B is linary in- 


an or¢ 


working in a simple V- 


gear 

















MACHINIST 


February 26, 1903 AMERICAN 
thread rac t points of cor d,e,! ( p y instructive For \ t 
g, and it fixes the pitch point P of th ves t ( e fact t there 
whole system of thin plate section gears few p re e turning, b \ 
nd rack Che pitch line of r cks g, f Q peratior 
s the line P O and that of gears 1s e of di g of theu v 
the circle / ’ | . hxes ¢ re vung ( ne, but what 
minimum 1 ver of g i et Q y in the tur1 ¢ fw 
None of tl ther 1 : \ readed gy W ( 
nd theref their nt n ite Q ( gh p f 
Le 1 Il ¢ s Cx ) S t t 1 " = 
f n en ( 1 v t st I Y f ] 1 t t 
f th W \ ( ) I ( \ » \ 
We find t t i cat ] g of \ E 
tthe w i slightly g enticular tages of handling press-roll box n the The Trials of the Draftsman 
pe ( I manner de Mr. Gallagher, for I | 
the doi r t \\ ! nt \ ging 
ie thin plat ( 1 | 1 ) ltog ‘ ter 
! t 
mplicate this ( ng the « on fi ‘ ] es, were 
ess e drawn in t curve of th g \n 
rve wi \ I t I \ 1 
nes the points of t ni \ ' 9 f f 
very different from the e involut Tr] I t \ he ‘ f 
end Ser ’ / ‘ ® + ¢ te . ‘ , 
dontoid A st reaches th t poi ( 1 nt | ( { 
» that t] ré sno tiat | nT 1 ’ ‘ + na d f ‘ 7 
1 ‘ action ‘5 Vel gy cn t ) ] y c + ) t ; —_ 
lf we take the end sec i i ler out g g r ( ( ‘ ‘ 
( enticular 1 SCC 1 ! nt 1 \ ar W I i g \ T¢ g t 
reduce i e until they be« e the mer¢ nd the box t ( \1 1 f ' , 
points mn the 1 o te then become pose, is t ‘ d emp ( good ‘ t 
worthless fo1 . ind it hape ke the ny shops f doing ( é é 
scollops at the end of Mr. Beale’s Fig. 5 \t that e ordinary f scr f 
Che line of contact of e te for the machines \ ed very e in tl ut of thi ’ y ft 
particular position shown by the drawing \ ty ( e heavy turret that w f t \ 
is roughly shown by the es Pand n to-day ve Te eal Irp \ 
ea, curved lines o1 é f t tl t | e Vv n tl yan old ew Lig é \ the dit f 
worm ( t g I wha I ) u nd w ! nv ot 
I wish M seale w d tackle the Hind vas d ( ( hav ftet ive. 1 { py e reg 
ey worm and gear wit mod Phi nd g many ve vay f h brought 
makers of such gearing « t it h d the eng the e not | t ni é é lv ¢ 
surface contact I do not see how tw t é ) ed among otl the ( “ les { \ 
bodies with such relative motions can have arts, at that —p g I y sn not reme g tl mat 
mtinuous surface co ut have no S nd whe 1 very little w the f ndled in 
proof to th contrary d expect g b h ge e Ww ( ne al gt I t r ] () ‘ | re t 
line contact of two surface » nearly coir red p 1 finished o1 rim 
iding at the line of « to be prac rhe t ty erations wert pel P ’ t e t 
tically in surface contact Che matter forme n t ew chit he ng t or t re pat 1 it w 1 be 
f more s fic interest n practica ‘ n | ! ( rbor t ting ft 
lue (af ) (,t B (a NT | I 4 I I T { \ I | 1 1 ] t T t T t T T¢ 
—— — + ' en] for t ne f 1 «¢ ey ‘ 
Turret Lathe Work. 1 the heel should have b er W erfected 1 
I<ditor American Machinist finished comp machine wher: 9 fr 
Chere r | believe very Tew ear rs \ bor l 1 tappe t me eC! 1 ! I ( \ ti I 
the AMERICAN MacHINIsT who have 1 tore ni me eemed tf e it rrate t tt ul 
been interested in the descrip by M \s for pprent why, we tl giit ( é } 
] n Ga igher page 50 I Ss mk d t I | tl ng to be ble t I I ad \ ! | 
f boring d facing pre roll boxes inthe fi tl y, and never dreamec ! \ l ve 
= the Thos F 1 - am ¢ ¢1 p ] ca o far lye : 3 4 creat 
vl 1 pre nt renr< g o t t ] ; \ 
ret-lathe work cannot fail ipp! e the n perat were perl d é | z= ! 
ted the macl ng of these boxe g ( t ! f 
ar : * ie , _T 
\nd to such, as we s to wl ve ( 1 enize 
to the rapid fir ng of 1 par I ~p I t country | t n who I 
the shop e method of handling this ] 1 at t nee trot ny machine ! 1 al 
i 








en don't like it because the promoter 
who must be an adept in this sort of 
hing) gets more than they out of their 


inventions, I see no remedy but for them 


» turn from their tudies of natural 
orces and laws to the study of mankind 
nd human nature. 


not unlike 
He 


appreciated, may get kicked 


An inventor and drattsman 1s 


a composer of music or an author. 


may not be 
instead of thanked, but there is a some- 
thing inside him that impels him constant- 
ly to seek for the best in mechanism and, 
After 


some particularly biting injustice he may 


having found it, to give it forth. 


say to himself that he will never advance 
another idea, but, bless him! he will be at 
off. 


He simply can’t help it as long as he stays 


it again as soon as the smart wears 
in the business 

We can all testify to the nerve-racking 
and soul-destroying tendencies of our pro 
fession and to the misunderstandings, mis- 
takes and “hell generally” that arise from 
our work from data which were 
collected by somebody else and which are 


trying to 


not always given to us in more reliable 
shape than by word of mouth; but again 
there are two sides to the story, and there 
Not the least of these 
is that we are often given practically “full 


are compensations. 


swing’ to carry out our ideas according 


to our own sweet wills, something which 
is not granted to many of the world’s 
workers 


If we would cultivate the habit of stand 
ing a good share of the time and bending 
from below the waist, not above, in lean 
ing over the board, the position would not 
be an unhealthy one, and we generally get 
the best light and air that can be had. If 
more draftsmen would take the trouble to 
traighten up occasionally, flex the muscles 
and inhale a couple of full, deep breaths, 
there would be no need for them to give 
away their line of employment by their 
resemblance to a Belgian canary, a bird 
whose shoulder blades are the most con- 
spicuous feature in his anatomy. 

By all means let us kick and keep on 
kicking as long as it accomplishes any 
good purpose, but don’t let it degenerate 
into mere complaining about the woes of 
our lot, either individually or collectively 
don't get 
pay per unit of nerve force expended as 
and 
in the shop, but neither does the foreman. 
Isn't 
it a fact that in this respect hod carrying 


Of course we half as much 


we did when we were “cubs” “jours” 


superintendent nor general manager 


and ditch digging are the best paid forms 


of labor? and yet we are not running 
around hunting for jobs of that kind to 
conserve our supply of nerve force 

No, the higher up we get in the scale of 
workers the more we must do to earn our 
money, unless we measure work by mere 
to feel 


affairs 


physical effort, get 


and when we 
ing state of 


this 
let us first make a note of those who are 


dissatisfied with 


far worse off than ourselves and then look 


de 
around for whose shoes we 


somebody 
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would agree to wear uncomplainingly. I 
located that 


brogans yet myself. E.R 


haven't particular pair of 


PLAISTED 


Our “Genuine” Babbitt and Why We Use It. 
Editor American Machinist: 

Mr. Morris Fulton, 
“Babbitting” at page 94, asks the very per- 
tinent question as to what I mean when I 


n his article on 


say “genuine” babbitt. I understand that 
the term is used for a metal composed of 
tin, copper and antimony, and that various 
proportions of the ingredients are used by 
different makers. Some makers have sev- 


eral grades of so-called “genuine,” the 
cheaper grades of which contain lead. 

The genuine that we use and that I refer 
to, is 96 parts tin, 4 parts copper and 8 
parts antimony, and it gives excellent ser 
vice wherever a very tough metal is re 
will not 
any if the antimony is also increased and 


quired. Some lead in it hurt it 
if the work is not too heavy. 

The trouble about buying it with lead 
in it is that lead is so much cheaper than 
the other ingredients that more tin is apt 
to be left out and lead put in than the price 
would indicate. Using “genuine” as a 
base, I prefer to do my own grading down 
with the lead according as my judgment 
indicates will be best for the case in hand 
This metal, the genuine, will not flow as 
freely as a metal with lead as its principal 
ingredient ; if poured as soon as it is nicely 
fluid the higher specific gravity may help 
the lead 


quickly. 


somewhat in getting in 


s 


metal 


One remark of Mr. Fulton brings up a 
very interesting and extremely important 
point, and that is the proper amount of 
thickness of metal to get the best results. 
Without having given the subject any thor 
ough test, I am not prepared to make any 
positive statements on the subject, but this 
I will say, that if 4% inch thick is sufficient 
for all 


as I have had experience with (I would 


boxes under general work, such 
use it as thin as I could on hanger boxes 
for ordinary shafting if I had such work 
to do, but I have never done enough of it 
to count any)the babbitt men should com 
bine and send me a diamond ring at least, 
for, that being the case, I have furnished 
them an unnecessary market for a great 
many tons of metal. 

While I do not use it any thicker than I 
think necessary, vet I am far above the '% 
inch mark, and I would be very glad to 
hear from anyone who has tried it as thin 
With the 
2,000 
pounds per square inch, I have rather had 


as that on hard-pounding work. 


pressure at times up as high as 
the feeling that some thickness was a ben- 
efit by way of distributing the load. Where 
bearings are perfectly round and kept per- 
fectly in line, this might not be of so 
great importance, ‘but these conditions are 
hard to get and maintain on many kinds 
last 


depends on the user of the machine, and 


of work, particularly the one, as it 


he may not realize its importance 












There is one consideration that often 
receives considerable attention in planning 
the thickness of babbitt, and that is the 
damage that will result to a shaft from 


Where the babbitt is thin the 
shaft is more likely to get damaged by the 


a hot box 
metal under the babbitt than where 
it is thick. the 
cost of the shaft is generally large, and 


harde- 
In an engine crankshaft 


the cost and inconvenience of repairs ex 
tremely large, in proportion to the cost 
of an extra amount of babbitt, and in such 
cases a liberal use would seem to be indi- 
cated; but I can see many places in my 
past experience where this sort of reason- 
ing would not hold good, and I would like 
to have Mr. Fulton or anyone else with 
experience in such matters give us the ben 


efit of his knowledge and experience. 


I find that in many cases I have been 
doing things for which I could not give 
any reasonable reason. I had simply seen 


it done that way-and followed precedent 
without thinking until someone asked me, 
“Why do you do that?” then, after a little 
investigation, my answer would be to kick 
for a 

While it is disagree 


myself, mentally, blockhead, and 
change my practice. 
find 


the longer the wrong way is fol 


able to former practice has been 
wrong, 
lowed the more disagreeable the discovery 
is, sO it is a distinct gain to be jarred out 
of the rut early. 

Another point that could also, I think, 
be touched on to advantage, is the grade 
best to for 


work, understand a 


of metal it is use different 


classes of and as | 
horrible fate is deserved by those who try 
to get all sorts of information without 
trying to impart any, I will give my own 
ideas. 

My practice has come from following 
that 
where it is in my hands I try to select and 


The 


first idea is to get a metal strong enough 


certain ideas I think are right, and 


use metals to conform to those ideas. 
to stand the work; in same kinds of work 


this hard 


toughness 


may mean a metal, while for 


other kinds may be of more 


importance than hardness. 
The second idea is to use as soft a metal 


as I can and conform to the first idea; 


that is, and have it strong enough to do 


the work. I do not think anyone will 


quarrel with the first idea, at least not 


after having had boxes give out by the 
metal squeezing sideways and so creating 
heat and smashing things up. 

The reason for the second idea is this: 
If for any reason the pressure is localized 
on a small part of the bearing, the soft 
metal may yield before cutting begins and 
thus by making more surface take the 
weight and save the box from overheating 
and cutting out 


Where I am in 


metal 


the best 


to use in a given place, I select the 


doubt as to 
tough one rather than the brittle one, and 


that generally lands me at “genuine.” It 


will do very well for almost anything, but 
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is too high priced for lots of work, without 
being any better. 
My experience does not lead 


me to place 


much importance on the ¢ friction qual- 


ities of different metals, as tl] term is 


usually applied. I have not found any of 


them self-lubricating 


Che latest experience I have had in that 


was with a salesman who cornered 


me one day tests 


and testimonials that would seem to hint 


that a box run dry and under heavy pres- 


sure was a very nice place to keep a sur- 
plus stock of ice cream until leisure was 
» oil a bearing 


Forgetting t 


found to eat it. 


would be of no consequence, as this metal 


would run for a long time under pressures 
never remotely approached in ordinary 


had 


To doubt any of his 


practice, and this on bearings that 


never had any oil. 


statements meant to doubt the tests of 
some of the brainiest professors in the 
country when their conclusions were 


backed up by the finest testing machines 
that could 
by the best talent in the largest 


be made. The practical tests 


and best 


manufacturing establishments proved con 


A 











A DIFFICULT GRINDING JOB 


clusively what scientific research had 


pointed out. 
There had been a few 


‘doubting Thom 
ases,” but they had been won over after 
The price, considering the 
I got 


making a test. 
quality, was nothing at all, scarcely. 
a piece of his sample, cut off a piece of 
“genuine” the same size, and rigged up 
a piece of flat iron with a spring in the 
center, and soon had a little testing ma- 
chine of my own going with each piece get- 
ting the same pressure on a piece of round 
iron rotating in the lathe. 

The iron was as smooth as an ordinary 
lathe hand turns for an ordinary bearing. 
I did not use any oil and let things run 
until the shaft got quite Thinking 
I might be somewhat biased, I had several 
of the men feel the shaft and say which 
part was warmest 


warm. 


There did not seem to be any doubt or 
difference of opinion; neither was there 
as to which piece showed tbe most wear 
both on itself and on the shaft, and I am 
still using the same old brand that I did 
before I made the test. 

This was not a scientific test nor intend- 
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ed for su ) I have made up my “rules 
f pr i ts of them 1 l 
fit | el t rp is to 
prove ( TI thir gy wiVS lt 

[1 { Sal \ ( vith a 
the press | yet witl stitte 
springs eeping es 
ve ed, at In ‘ t e we 
shower ‘ d they key 
( My ex ¢ ¢ | c t 
the anti-fri n differ¢ {1 ( 
from their ability present eir surface 
to the wort 1 ( cing the pre e 
per square ( nd t iny ¢ 1 


A Difficult Grinding Job. 


ican Machinist 
I send you a sketch of two cylind: 
pieces, ot wl the on runs v N 
circumferential rim in a corresponding 
race of the othe 1 Che diamet« I 
race / is I 3-32 inches, the diameter J) of 
the rim being about 5-1000 hs 
The width G of race I: equals I-I¢ ich 


while that of rim F is 5-1000 inch less. Ty 
allow piece b to enter the race, part ol 
rim C of piece 4 is cut away. When in 
use, piece B is stationary, while piece A 


rotates at a very high speed 
and 


which we should be pleased to have solved 


The problem which presents itself 


by some one of the many readers of your 


valuable paper, is, how to grind the rac« 


in piece A after hardening, so that piec 
B may run smoothly in it, the space be 
tween the two not exceeding 5-1000 incl 
in each direction. We have tried differ 
ent methods, but none of them has given 
satisfactory results Baer & REMPEL, 
Bielfelder Nahmaschinen-Fabrik 


Bielefeld, Germany. 


The above letter is answered by C. H 
Norton, of the Machine 
Company, Worcester, Mass., as foll 


Norton Grinding 


WS: 


“The grinding of the race-way G, which 


I understand to be 1-16 inch wide, is very 


11 


easily accomplished by using what we call 


an elastic wheel. In this case the wheel 
would need to be slightly less tl 
inch thick, and would probably be best not 
over I inch diamete r, to prevent springing 
This should be 


the 


is known in 
the 
The speed of this wheel 


run on what 


universal machine as internal 


grinding spindle 


should be as fast as it is possible to run 


such a spindle. It is probably practical t 
run it 20,000 turns per minute. The wheel 
should be made of the best quality of 
corundum, and in order to succeed, it 


would be necessary to have some three or 
different 


would be 


four grades of hardness, as it 
for 


the exact grade necessary until a tria 


anyone to toresee 


impossible 


1 
| 


was 
made 


“The grinding could be done in such a 


as the Walker universal tool and 


machine 


cutter grinder or the Brown & Sharpe 


universal grinding machine, the main 


thing being to run the least 


spindle at 


than 1-10 


Improved Patternmaker's Tool-Post. 
cs 
1 ¢ 
S \ 
‘ “ae 
é f1 | 
‘ Che 
‘ it 
} £ 4 Way t 
‘ \ 11 I ] ey when 
et I t eh been 
ror tl een \ ‘ Let 1 
he will n find time to do hi 
ywward the readers of the AMERICAN 
\ 1 g at an early date 
provel l-p iS W 
not et 1 good ng 
n ter 
E. J. Bre 
Pattern Shop Foreman 


Removing Grease from Work—Spiral Gearing. 
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Edito1 
I notice tl Mr. Osborne, in his highly 
nstructive a d et e! ining article, at page 
149, speaks of using gasoline to remove oil 
nd gre from repair worl 
In seve ps with which I am famil 
iar gasoline and benzine are not allowed on 
he premises. For this work they have a 
ke ron tl et being con 
nected d rect t t oT... whi h the \ 
( tic pot ] ted to boiling. Thi 
will remove paint a é the skin 
from tl hat | on which it 
desired t preserve the pall theretore 
should 1 be immersed d to pre 
erve the the hands, pieces of wire 
e fastened t he rger pieces and the 
le é conveniently put 1 
traine 1 imn ( 1 the potas! 
his doe W e mag 
ia not \ nte t Mr. Clinto1 
Alvord ge ngie 
page IOI n Vv i lew t ( 
found the gles ? he gears in question 
o be 46° 30° and 4 20 There tw 
stions this 1 m, and suppose he 
found the othe I \ h 63° 27’ and 
20° 33 | right, or are both right 
which the better rs n¢ good 
he othe 
Mr. A rd’s equation is rather cumber 
mi the trial substitutions, and can be 
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very much simplified. Let us take Mr. 


Alvord’s case ; 
51 .628 17 


= 19.5 . 
wT COS, @, asin, @, 


.628 


By transposing and factoring, we get: 


17 X .623 4 I 
f : ( ? { = 109.5 


: (1) 
W COS, a Sin. @, 
Now cosec. 


COS, @, 


=sec.a, and ., 
sin.@, 


a,, and .31831. Substituting these 


7T 
values in (1) we have: 
17 X .628 X .31831 (3 sec. @, + cosec. a 
19.5 
And, taking logarithms, we get: 


log. (3 sec. @, + cosec. @, ) 


log. 19.5 (log. 17 log. .628 
log. .31831) (2) 
Therefore 
log, (3Sec. @, + cosec. a, )=.747494 (3) 


the second member being the logarithm of 


three times the natural secant plus the nat- 


cosecant of the angle desired 
Cherefore 

5.59107 (4 
a table of natural secants and 
find that the 
cosecant of 13 
We also find that three 


secant plus the cosecant of 20 +2" 


3 sec. @, + cosec, @, 

Consulting 
cosecants, we three times 
34 equals 
5.59013 times the 
equals 
5.5909, these being the two possible angles 


of the teeth of the ¢ 
teeth of the pinion are 


‘ar. The correspond 


ing angles for the 


of course the complements of these. Which 
right and which is the better angle ? 
R. A. NIvEN. 
[By introducing symbols in Mr. Niven’s 


equation (2) its application to other cases 


is more apparent. Thus, if 
nw = number of teeth in pinion 17 
p = normal pitch = .628 
I ' 
= .31531 
4 
. 19.5 
c = center distance = '9:5 


__R. P. M. of pinion 
R. P. M. of gear 


2) becomes 


equation 
log. (v sec. a+ cosec. a) = log, 2¢— 


(log. 2 + log. p + log. ey 
1 


By finding the logarithms of the right- 
hand member of the equation and perform- 
ing the operations indicated, we obtain Mr 
Niven’s 
which (4) is quickly obtained. 

The advantage of the method is that the 


equation (3) for any case from 


trial substitutions are made in the simple 
equation (4) and it is certainly very real. 
Of the two possible solutions, the one 


which comes nearest to the angle of max 


imum efficiency and minimum wear is to 


be preferred. This angle is 43° 34’. There 





is also a natural preference for a driver 
ingle less than 45° rather than more 
Ed. ] 
Educating Customers. 

Editor American Machinist : 

I don’t know why I should have the 
least hesitation in saying—in fact I con- 
sider it my duty to say, as I have oppor 
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tunity—that to me one of the silliest ideas 


in the world—no matter who holds it—is 
that there is only so much work in the 
that if fellow 


quantity 


to be done and 
does fixed 
other fellow will have less than enough to 


world any 


more than a some 


do, or perhaps none at all. I don’t believe 
the interests of labor are in the least en 
dangered by any fellow or every fellow 
doing all that he can, but that those inter- 
ests are really best promoted by doing that 
very thing. American industries have 
prospered under that belief and practice, 
and they are very sure to prosper less if 
we ever get every workman to run with a 
regulator and a brake attachment. 
But that’s enough of that. The 


if they have their foolish streaks, are 


work- 
ers, 
not by any means the only ones. Precisely 
akin and parallel to the worker’s idea is 


that of the manufacturer who employs 
him, or of whoever has the selling of the 
product, and who believes that there is 
only a fixed market for the goods, and 
that if anyone is to sell more than his 
quota he must do it by stealing the cus 


tomers from some of his competitors. This 


certainly will compare in silliness with the 


idea of the wage earner, and it may have 
wider reaching effects of evil. For such 
as these the only hope of the salesman 


after the regular customers are supplied is 
in hypnotizing or otherwise inducing peo 
want. That 


ple to buy what they don't 


kind of thing can never last very long, and 


no legitimate business can ever be extend 
ed by such means 
[ assume of course that a man is pro 


ducing something of actual value, that he 


is building, say, a machine tool that in 
some respects is superior to others in the 
same line, that it will do more work or 
better work or that it can be operated in 
some way more economically than any 


other. In these days when the details of 
machine shop practice are developing and 
improving so rapidly, he may have some 
thing that will show very great advantages 
over existing facilities and methods. Is 
he then .merely to announce that he has 
this desirable thing and then let the cus 
tomers come if they will and as they will ? 
Of course in a sense it is not the seller’s 
business to educate his customers, except 
for the very vital fact that educating cus 
tomers is in such cases—and in fact in 
most this 
consideration should be all powerful. Peo 
ple generally don’t know their privileges 
in the matter of improved tools and facili 


cases—making customers, and 


ties much more than a child knows what 
for it to They don’t know 


what the competitions of business make 


there is eat 
actually necessary to them or what it will 
advantage them to have, and not knowing 
feel the 


the need they will not form or 


want until the want is planted and stimu 
The edu- 


all find 


lated by adequate information 
cating of customers is thus not at 
ing customers already existent: it is mak 
where before as 
Those who are 


ing customers to exist 


customers they were not 
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doing what they can to procure customers 
by producing customers, or who are cun- 
stantly making new ones to see what they 
need and then to want those things, are 
in no sense competitors with others who 
have similar goods to sell, but rather are 
they co-operators for mutual benefit; for 
nowhere, perhaps, does one thing more 
surely lead to another than in the procur- 
ing of the advanced appliances of eco- 
nomical manufacture. 

The neglect of this obviously profitable 
and most necessary duty of making cus 
tomers has been, it seems to me, one of 
the anomalies of advertising as it has un- 
done in the technical 


til recently been 


press. The advertisements have too large- 
ly been merely announcements, where they 


should have been familiar and informing 


talk. There has been all along a great 
difference—and why should there be, when 
they aim at precisely the same thing ?—he- 
tween the printed advertisement in the 
paper and the story told by the visiting 
salesman. The latter hassbeen concededly 
the more effective, but mostly so because 


the salesman has done the real thing that 


was to be done, while the printed advet 


tisement has generally not even attempted 
it. This, | 


hope to see it 


changing, but we may 


The 


printed advertisement must of course first 


notice, 1s 
change much more 
must catch and hold its 
but 


inci- 


of all attract. It 
audience to talk to them effectually, 
the catching and holding is only 
A more important thing 


that 


the 
dental necessity 
is to have something to say will tell. 


Advertisements in our line, if they do 
their full duty and do their best work for 
the 


vance, 


interests which they purpose to ad 


are not inert to any reader, but are 


educators and promoters of mechanical 


and business They are not 


hunters or fishers 
sooner completed the greater the activity, 


progress 
where the catch is the 
but are sowers and cultivators while they 
reap. If a traveling salesman buttonholes 
you with the purpose of selling you a ma- 
chine, he is full of the story of what the 
machine will do, what it is actually doing, 
how it is doing it and in what respects it 
does it better than it has been done before 
It is for the printed advertisement, befor« 
it can become most effective, to catch this 
buttonholing and familiar talking trick. 
When it does its best and most effective 
work it is working not alone for him who 
puts it out, but in the interest of all. As 
every sale should result in a gain to both 
the seller and the buyer, the promoter of 
the sale is of course working for the buyer 
as well as for the seller, and the prospec- 
tive or possible buyer should never forget 
this. This printing of advertisements is 


absolutely without effect unless there is 


also the co-operation of the one to whom 
the addressed As the 
customer is always to be benefited as well 


flavor of 


advertisement is 


some 


as the advertiser, there is 


injustice in the fact that the advertiser has 
to stand all the expense of it. I am not 


Stand 


sure but that the advertisee should 
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half the expense. He at least would seem 
to be under obligation to himself to put 
himself in such an attitude of receptivity 
that the prospective benefits may 1 
escape him. 

I do not believe that we are yet near to 
the limit of the possibilities of printed 
advertisements. What is perhaps now 
most needed to make them most effectiv: 
is that there should be more actual, inti 
mate technical knowledge in those wl 
prepare them The writers of advertis« 
ments about machine tools, for instance 
should know more than they generally giv 
evidence of knowing about both the tools 
of the shop and the men who use then 
Not knowing either of these, one 1s_ in 
poor condition to do the work effectively 


\ man with a combination of shop experi 


ence and newspapel expel 1c vould 
seem to be what is needed, and the on 
who comes nearest to that ought to be 
ible to put out the most telling advertis 


ments. When he comes we will undoubt 
edly be reading advertisements «more tl] 


we do now and will be getting more e 


cation from them while th dvertiset 


The trouble f your correspondet 
(pave 1087, Vol 25 ire tl é 7. ervone 
who has to do with the inspe of worl 
The 1 spect if part f a macl b 
gaging is a comparatively simple matter 
so far as the passing or rejection of the 
article inspected goes; but in a piece 
which large limit ire llowed it oftet 
happens that if these limits are exceeded 
either one way or the other it does no 
necessarily follow that the piece 1 ret 
dered useless It is of course a simpl 
matter to take a bit off a piece which 
too large uit in the case of 1 small 


1 


piece it is different, and if the number re 

ected brings the total below what the or 

der calls for, the trouble is fairly under 
way, and the quantity to be made to com 
plete the order increases the cost in an wu 

due proportion. Now, what has happened? 
The foreman, on being appealed to as to 
whether the defective parts should be sent 
in, has said, looking at the case through 
the small end of the telescope 
and it has gone. Then comes the inspect 


with his gages, and the work is rejected 


Hence the friction. The inspector consid 
+1 ] ; 
ers, and rightly, that his duty to rejec 
' biel , 
VOTK WhiIc \ t com »1T gage t! 
foremat vs tl he oug t the 
' ‘ 
rk from a I rigid point of view; 1 
feelino ven ed. and e foreman be 
( Mik ( ed ( et ) go 
made ag t It ( 
like tl S ( te re t the head 
iould bi ed for his de but where 
hannp« fre . , ope ” 
to listen t t ( + 7 eT dit 9 
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f those who delight in imputing motives, 

e feel impelled to call attention to the 
communication in another column of this 
issue which treats of this subject. Our 
reason for admitting such a communication 
and for commenting upon it is our belief 
that it is a subject of as much importance 
to machine shops and the men interested 
in them as many other subjects that usu- 
ally receive a good deal more and more 
careful attention. But we wish here to 
speak e peci lly of one feature of the busi 
ness which we feel sure is generally mis 
understood. There are lots of men who 


seem to think that there is a certain fixed 


amount of business to be yd in ma- 


and that whatever portion of 


Say 


tools, 


chine 


this business is secured by a given estab- 


lishment, by unusually efficient advertis- 


ing or by the employment of numerous 


and extraordinarily persuasive travelers is 


so much business taken away from others, 
i. e., that it is business others would get 
were it not for this extra effort thus put 
forth 

Nothing could be Good 


than 


fallacious 
obiect 


more 


advertising has a far higher 


simply of the other 
fellow’s 
ness It 
sible purchasers where they may obtain a 
them- 


they 


securing a portion 


business. It aims to create busi- 


does not aim simply to tell pos- 


when they have by 


conclusion that 


certain machine 
selves arrived at the 
It undertakes to create a realizing 
important fact that they do 
Or that at least they should 


need it 
sense of the 
need it: now 
immediately investigate to see whether the 


can be used to advantage in 


new machine 
place of older ones, and the really good 
advertising may thus create business that 
would otherwise not be obtained by any 
one. 

We all know that comparatively few 


machine-shop proprietors spend any great 
portion of their time in the effort to keep 
fully and minutely informed about the very 
best appliances and tools that 
Such be edu- 


cated and constantly 


machines, 


are obtainable men must 


re-educated by some 


means. Before the era of modern aggres- 


most successful ma 
building establishments 


and did command the ser 


sive advertising, the 


chine-tool were 
those who could 
vices of expert, tactful men who could go 
“ours is 


into a shop and not merely say 


the best lathe in the world, and when you 
need lathe don’t fail to call on us; we 
will make you special terms,” etc., etc., 


but men who could go through the shop 


and see places where their lathes or other 


tools pia. be used to advantage, explain 


in detail what advantages could be gained 
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them 


use of 


argument 


body of business, They simply found bus 
ness where, had it not been for them, ther: 
would have been none at all for anybody 
he old tools would have con 1ed in us 
Such men still are useful, but the ré 
no longer the sole dependence or solitary 
agency through which business can be cre 


ated, because it has been abundantly shit 





that skillful advertising can do a large 


1c needed educational work, 


~~ }] ¢h- ; . 
Omicaliy than 1 Can 


more ecol 
be done by 
No shop proprietor can 


any other means 
possibly be so 
advantages of 


that are 


well informed regarding the 


all the new and improved tools 


made, that his knowledge of each one ot 
them will be equal to the knowledge of its 


The do his 


diffuse among possible purchasers his own 


maker maker must best to 


intimate and expert knowledge on this 
point. Successful advertisers have shown 
and are showing how this may be done at 
comparatively little cost, and it is an en- 
tirely mistaken view of the matter to sup- 
pose that when they have done this they 
have taken business from someone else. 
They have in most cases simply gathered 


a crop of their own sowing and which has 
cultivation 
\ MERICAN 


been developed by their own 
of it. No careful reader of the 
MACHINIST difficulty 


picking out advertising that mani- 


will have any what 
ever in 
festly carries an important message to ma 


chine shops generally—tells them of things 


that they must investigate in order to be 
sure that they are not falling behind. Such 
advertising benefits not merely the man 


but the customers 


as well; 


who stands behind it, 


reaches by and, in a 
sense, the 
It not 


creates it by 


whom he 
bre vad 


industry. 


entire machine-building 


merely secures business, 


it actually arousing interest 
and carrying light into places more or less 


dark, or in danger of becoming so. 





The Legal Status of Picketing. 
Scarcely anything connected with labor 


troubles seems to be so uncertain as the 


status of 
by strikers of standing in the 


‘picketing’—i. e., the practice 


Street neal 


the works in which they were employed, 
for the purpose of intercepting men whom 
they think may be going in to engage fo 


of working and 
Where per- 
imidation by 


work or for the purpose 
attempting to dissuade them. 
suasion develops into int 
threats of bodily 
physical force is employed, the 


such acts unlaw 


violence or where actual 


courts are 


unanimous in declaring 


ful and in holding those who induige in 
them responsible But where nothing 
more than moral suasion is used, the de 
cisions of the courts are by no means in 
accord. Numerous injunctions have been 
granted against “peaceful picketing,” but 
on the other hand judges asked to issue 
such injunctions have in some cases dis- 


tinctly allowed such peaceful picketing. 


One of the latest cases happens to pertain 
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to a machinists’ strike, and is also some We are not quite certain about German the 
what novel in respect of the form in which ducks, geese and swat vimming in Ger chang 
it was presented \ picket standing in man waters, but anyone who has observed the u 
the vicinity of the Worthington pump them here in America knows that the “bow toppi 
vorks, in Brooklyn, during the strike vave’ iS a prominent feature of their at 
there in I9g0I, was arrested by a police progress over the water, and we must say tl 
man. He brought suit against the police that the report seems to promise entirely 
man for damages for false arrest and im too much. We do not believe that a b 
prisonment, and the case was tried before has been, and we doubt very mu f \ 
Justice Gaynor and a jury. A verdict for ever will be, made that can go throug 
$100 damages was awarded the striker. In the water at any considerable speed wit 
’ his charge to the jury Justice Gaynor is out producing “commotior f 
reported as saying: in the water te 
“T charge, as a matter of law, it is no . ne | =“ ; a 


. : : , ‘ } 
obstruction of a public highway for a citi \ certain machine ol building estab , ’ | 
zen to stop and rest, to look in a store ishment has, tor a iong while, made a } | 


window or to speak to a friend. High-_ practice of so proportioning the feed gear } FP 





ways are for the use of all. If the police on its lathes and other machine tools, that 


cn oa oe an 


} 
have this arbitrary power strikes might be he force exerted by the feed mechanism \ { 
| \ 


1 1 j 
7 } 
ettled by the arrest and holding of a may be equal to the force that can be ex \ 
apitalist or an employee. The police have’ erted upon the work by the driving mecl \ 
no such power. Every person has thi inism; this being based upon the assumy Foon) 
right to free speech, and the police have tion that there will be tin when the re ' 3 
, + - 7 1 ‘ at 
no right to meddle, nor has any person stance to the feed motion w be ; € } 
ad - . A a | 
from the President or highest official of great as the resistance to the motion of a 
. . , 1 . . : ' , . , - j 
the land down to the lowest official in’ the work, and that, therefore, the feed ; 
iuthority, unless some overt act is com motion must be capabl f driving as - 
itted.”’ trongly as the driving mechar ! ni ‘ } 
In this case we believe no injunction had must be proportioned to do that safely 
been issued against picketing, and how the Of course this does not mean that mu ( * 
pickets would have fared had such an in power is required to drive it, because th | 
junction been issued is of course anothet feed motior mucl lower than the n 7 
matter: for where a judge issues an order tion of the wor \We wonder how many : a 
enjoining strikers from doing a certain ther machine-to establishment there a ' | 
thing, it of course follows that that judg ré that proportion feed gear upon tl te 
he lieve s they have no legal right to do the prin ipl I n tact upotl ny cle finite pro 
thing enjoined, and if they do it, they are portion of the driving power of the m 
then punished; not at all for the doing of — chine the onet f 
an illegal act as such, but for disobeying capacit Pe ini The lath 
the order of a court, and in the trial of Some New Things. built by Flather & ( Nasf N. H 
such a case there is no charge to the jury MOTOR-D H 
and no. jury; so that, as the matter stands ; 
5 Lhe engra v elt Lily : 
, . , ‘ ‘ 
there appear to be only one practicable : ? , I ted I the cuy 
. A driven I4 1 ( ( ¢ g al s ' 
way of surely preventing “peaceful picket a Tages es aga ye nm Che i » the 
tached, a “ ( CZ 1 : 
ing’’—i. ¢., secure an injunction against it engine ¢ nde i 1S Of 








An Alleged Impending Revolution in Shipbuilding | 

\ special cablegram to the New York Pus 
Times announces an impending revolution 
in naval vessel construction, the invention 
yf Professor Kretschmar, of the Imperial 
Navy. The inventior described as f 
lows: 

“It completely rejects tl traditional 


type of ship patterned on the form of fishes 

















and substitutes that of aquatic birds by 
giving vessels the outlines of a tetrahedron 
that is, a figure inclosed by triangle 
By minimizing the wave resistance the new HE 
form augments the propelling capacity of 
the screws of a ship of the present ) d ¢ 
50 per cent thus pre lucing espond cle | 
ng acceler n of spe t ny it f 
crease f power IK 1 thr drive f g 
rests the proposit , + vessel + < \ } ) 
hould be b in the sl fan animal mesh w t er 
vhich move n the surface of the wate ha d | 
like a boat instead of in the shape of a fis! bevel gears with tl t ! B e1 
vhich moves through the water. His type mean rs ding I G 
does not produce bow, stern, nor sid lever at the front of the | l, ar ne of f f é 


waves nor commotion of any kind in slid the loose gears may be instant nnect | | t pling 


ing or gliding tl 











310 


ing part of the engine; and by changing 
the position of K the movement of piston 
the of oil 


$y means of a 


E is varied to regulate amount 


fed by the pump. handle 
fitted at the front of the ratchet wheel the 
latter 


to torce a 


may be rotated by hand, if desired, 
ity of oil at 


quant any time, as 


when starting the engine This device is 
made by the Lunkenheimer Company, Cin- 
cinnati, Ohio 

NEW TURRET LATHI 


Che illust: how a new turret lathe 


for 


itions 


handling stock 


igned 


to 2 inclhe in di 


up 


unetel ind for t 


urning 


any length up to 26 inch The spindle 
has twenty-seven speeds. Both turret slide 
and cré have power as well as hand 





ovided for each 


too] These tools are open 


at the b ck and tock may be pas ed di 
rectly through the turret The stock 1s 


fed forward by feed rollers carried at the 


end of the spindl« 2 shows the collet 


lig 
ind the manner in which it is constructed, 
the stock is not 


The collet 
the closer; D 1s the 


o that as it is closed 


moved at all proper 


is shown at 4; C 1s 
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Ma 
I \THE CHUCK 
« ) I) an Cy tiie opel! 
iting plunger: the line of cont t between 
the collet nd nose pr s ingel to a 
circle truck from the cent {f the hole 
at the end of tl collet t, thus as the 
llet 1 1 het ' nad _ 
Colne; ¢ pcs Icre Is no end Move 


the cab 
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the 


S1ZeS of 


inet leg and the pump is placed at 
back of the head 
machines of a similar design are also built, 


Four other 
smaller and one larger than 
built by the 

Hartford, 


three being 
the one illustrated. They are 
Pratt & Whitney 


Conn 


Company, 


DRILI 


SIN-SPINDLI 
This machine requires little description, 
the half-tone the 


clearly. ‘The 


showing main features 


table is raised by a screw 














lumn; 


front of th 


placed, as shown, in 


the spindles are driven by cone 


step 
I 


pulleys; the spindle pulleys are mounted 


on stationary sleeves instead of on. the 
spindles, thus strain on the latter due to 


belt pull is 
No 
uated quills 
the 


The 


1 Morse taper holes, and run in 


avoided spindles have 
The distance from the center 


line of spindles to the face of 
The 


drills of a 


inches machine weighs 


Other 


column is 7 
1,500 pounds similar 
and with any number of spindles 


i. G. Barr, of W 


builder 


design 


are also made 


Mass., is the 


orcester, 


Technical Publications. 
Plants.” By Henry C 
160 6x9-inch pages with 65 
McGraw 


Price, 


“Steam, Power 
Meyer, Jr 
text cuts and 16 inset plates. 
Publishing Company, New York 


$2.00 

This is the lat addition to the king 
neering Ri d ries of books nd is 
of the high character which distinguishes 
that entire series t is essentially a di 
cussion of the lay-out and proportions of a 
team plant whol \\ ve tind 
some formu las ft ( f design 
the most of the | the 
propo 1 c ( en 
sers, feed w ‘ ‘ 
to one 1) nNoey t f 
these \ ] I vipre 
ystem, ¢ \\ ( ( le oan 

ind to tl ( ( ait Phe 
inset folded p chietly 1 
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“Tron and Steel, Iron Ore and Coal Sta- 
tistics for the United States, Great Brit 
ain, Germany, France and Belgium.” By 
J. M. Swank. 


American 


32 334x6-inch pages. The 
Iron & Steel 
Philadelphia, 


Association, 


This booklet is published as a souvenir 
of the completion of thirty years of contin 
uous service by Mr. Swank as secretary 
Iron & Steel 


in tabular 


and general manager of the 


Association. It gives form the 
production of the various items mentioned 
title from the earliest authentic rec 


The 


country in 


down to and including 1901 


Striking advance of our 


own 


these industries is shown 


more concisely 
and comprehensively than in any other 
source that has come to our notice. The 


pamphlet is intended for complimentary 


stribution 


\ report come fr m Be rit » the effect 
that German manufacturers generally show 
ery tle intere the St. ] Ex 
hibition and are not likely t ve generally 
( yresented thers 

\fter a very thorough and complete in 

tigation of the properties of the Taylor 


vesti 
White steel, a committee of the Franklin 
award of 
Medal to Messrs. Tay 


the discoveries and de 


the 


Institute has recommended thi 


the Elliott Cresson 
lor and White for 
r the heating 


velopment of steel and of 


processes used in connection therewith 


Personal. 
Arthur L 


has been assistant 


for two years past 
} \met 
ican Society of Mechanical Engineers, 1s 


to be king 


: , 
Rice, who 


secretary of the 


editor of The Liee (of Cleve 


Obituary. 
Edward Moran died at his 
ingston, N. J., 
Mr 


home, Liv 
February 10, 


Moran 


seventy-two 


years old. served during the 


Civil War as an engineer in the United 
States Navy His three sons now com- 
wose the firm of Moran Brothers, ship 


and engineers, Seattle, Wash 
\dmiral Lewis W. Robinson, U 
retired, died in Philadelphia Feb- 

hr \dmiral 


4 ‘ 1 ] " 
Robinson took a civil engineering course 


sixty-three vears @ld 


Philadelphia, 


graduating in 18601, when entered the 
1 g , 

navy a thire Ssistal engineer ind 

] t 4 ] 

cr lg ec OW ¢ 4 any 

{f the mo pol engagen \tte 
C1\ W ( \ 1 ce tinuou ervice 

ul IS « ‘ Ile w | ssign 


he Department of Machinery at the Cen- 
( il Exhibition in 1876 and also at the 
Chicago Exhibition in 1893. H ist a 
e St e was Mor Heig , N. Y 
as nspector rt thre torpedo wats built 
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Commercial Review. 


New York, Saturday, Feb. 21, 


1903 


During the past week the machinery 
market was more active than the week 
previous. We are informed that orders 


which have been held back during the past 


month, for some unknown reason, are 
gradually being placed, and this fact was 


largely responsible for the increased activ 
ity noted during the past week 
The 


nowadays fo1 


e trade in gen ral is notable 


machi 


the large number of small 


orders that are being giver 
ire several Ing projec impending calling 
for the purchase ot machinery man ex 
tensive scale, no haste exhibited in pla 
ing the orders. An important factor in the 
matte he failure of contractors erect 
ing new ~ ) ) eS ) CT S ret 
ructural 1 erial an ne erial 
in gene l ered Og Dhe 
new W Het R. W g t 
1] ! ] ] ( il eC r 
g \ the ( f ox g 
‘ f f ( e f 
y! \ pT ( 
tru ( ( ad 1 ny days im 
1) () 6,500 i ( 
mate v be sed ese works, and 





1¢ Bridge Company seve ver rey 

J when the new mat ind machine 
vols for this plant will be ordered, cannot 

be ascertained. We ar formed, how 
ver, that the specifications for them are 


sufhi 
the 


is the 


ul 


practically pe rfected, and o1 ly awalt 
construction of 
trade It 


intention of the International Steam Pump 
these shops the 


i 
and the 


cient on the 


progress 


plant, to be given to the 


Company to make mos 


perfect of their kind in the world, 


matter of the equipment has been given 


extremely careful consideration with this 
object in view 


Work on the new shops of the Ingersoll 


Sergeant Drill Company, at Phi 
N. J 


haste. The company recently g: 


for 


is being pushed with a 
ive 
material, which 


Phe 


yn in London 


order the structural 


will amount to 1,500 tons company 
is now offering for subscript 
an issue of £250,000 5 per cent. debenture 
stock. An auditor's report 
profits of the American company have av 


eraged $310,000 per year for the past five 





. 
vears, and the prospectus states that the 
+ ] +] } + 
S< pon wh e new debenture 
SLOCK W | be secu ed re \ ed ab 
e | id yan 1 
1) ] I £400,000 T vhicl 
ued f 50,000 pret rred 
nd _ 
ind £250,000 rail \ | 1 re 
t t} —p ¢ Or z é 
lhe N1SINeSS t the \\ g | ndrv 
Equipment Company, of Harvey, II]., man 
fact eT I crane ] S d tour 
, , 
dry equipment, whose 1 othces are 
39 Cortlandt street, was never better than 
t is to-day The company has received 
some substantial orders recently, the mos 
} } c > - 
né ible being one tor $50,000 Tor ts spe 


AMERI¢ 


cialties from t 
Company, of M 

The Nationa 
Haven, Conn., 


Steel, have re 


from France, and 
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1 
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ne ] 


ontreal, Canada 


ocomotive & Machine 


New 


(mega 


1 Tool Company, of 


manufacturers of 


ceived a very large order 
1 at their new factory they 


are sixty days behind orders 
Westinghouse steam turbines of various 

sizes are being rapidly introduced in 
American industrial, power and lighting 


Che p! 


eration and d 


works 


purposes by 
ed, in nearl 
ployment of t 


ow-Trequency 


rt cons 
i he tk 
red by \\ 
many ) 
? 1 1) 
| 
\\V 
I 
i 2 ¢ 


1 1,000 
1d 5.000 
t \ 
Cel ly 
no ) ‘ \ 
largely 
( ities 


tinghouse 


burgh, Pa Tr) 


original ins 
among engines 
company lool 
nec yn that 
pine of irge 
qiiate Satist 
sion of the 
relegat n of t 


turbines, 


esent tendency toward gen 


_ T b 11 { I ) Wel I T il 

ernating current has resul 

every ! nee lie €1 
generat nits I ( 


nd high-, ge type, wnict 
p ( esp y I 
y I r space mate 
nN Ss v ( Cicnit 
1 ( ( \ 1 
| Ma ‘ ( 
nanv < ‘ tel 
Ip Q ele 
‘ ‘ 
eady I 
tt f 
‘ 
t 
\ ¢ ( i t 
‘ vy pi 
t ervice by e We 
( ( mp \ \ » | 
I 
heir manutac ring I 


t ini ec pment r the 
tric Light Company, Har 

t ve d pli ited in the neat 
hines manufactured by the 


installation, the 


| 
e original 
Machine Company, Pitts 


he present Corliss engin 


} = s ¢ 
ve replaced by W 1,000 


direct connected to 


polyphase generators. The 


rs and power user nd the 
ipon it as a gratifying re 
e fi \merican steam tu 
1 
e has given such imme 
mas to warrant an exten 
bine equipment and_ the 
team engine titer ne 


turbine . er vy Westinghouse 
Church, Kerr & Co., New York, Cl g 
Bostor batt rea 1 t d P at 
N t ' . ww ; 
< ils ‘ ( neu 
9 , 
> ! 
rl . 
preset , 1 
pig nt 
presel pe \\ S 
ire sol ! During 
few montl ota d ng | 
few We pper ‘ esp 
\malga ited, have been ext! ( 
Phe t vy | be cause I 
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eal in 
ng n 
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Survey supplies. These are published 
yearly, whereas those of the Copper Pro- 
ducers’ Association were published month- 
ly. It will thus be seen that outsiders are 


destined to have a pretty hard time here 


after, in ascertaining what the copper pro- 


duction itself is, without going into 


details of the relation it bears to consump 


any 


tion on one hand, and values on the other 


Che pig tin situation recently has been 


characterized by a _ steady advance in 


ices, for which, we are reliably in- 


| 
formed in several well-informed quarters, 
The 


the country is represented as slow, 


there is no valid reason. demand 
fron 
and the visible and invisible supply con- 
iderably larger by way of comparison. 
The tin 


and is 


market has been for some time, 
now, under the control of manipu- 
lators, and values which have prevailed in 
the interim are attributed to their efforts 
alone. The future prices of both copper 
and tin, considered from the standpoint of 
trade conditions alone, furnish an interest- 


ing theme for discussion. One can easily 
see what manipulators can do in the mat 
ter, but the effect the law of supply and 
demand will have, is a much 


more inter 


esting and debatable question 
CHICAGO MACHINERY MARKET 
Specifications were sent out this week 
by the Rock Island Railroad for the tools 
for their proposed new Moline, 
Il] The specifications cover four closely 


shops at 


written pages and are estimated by a Chi- 


cago machine-tool man to comprise ma- 


Most of the 
standard tools and 


chinery valued at $200,000, 
machines called for are 
bidders are asked how soon they can de 
liver after bid is made. Quite a percentage 
of the tools provide for motor drive 
Speaking of the gradual introduction of 
these motor-driven 
that 


come over the manner in which these tools 


tools, a local repre- 


sentative notes quite a change has 


are bought. A year or two ago it was the 
common practice for the buyer to specify 


in what manner the motor power should 


be applied, whether by belt, by gear, by 
chain or otherwise And also the part 
of the machine tool to which the motor 
should be attached, below or above, ete. 


This made much trouble for the machine- 
tool builder and often made special work 
necessary. Now each builder has adopted 
standard forms for the application of mo- 
tors and the buyer leaves the method of 
application to the builder. 

February is not showing quite the activ- 
ity in the machine-tool trade as was seen 
in January, but this partial eclipse is less 
significant, when coupled, as it is, with the 
Statement that the trade in January was 
with a large percentage of the local sellers, 
not only the best January they ever had, 
but the best of all the months. There is 
an abundance of inquiries in the market 
this month, but the 


prospective buyers 


are a little slow in closing, whereas the 


business transacted in January consisted 


partly of purchases arranged for in De- 
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cember and only carried over into the new 
year before the word was given to buy. 
Trade 


purchases. 


consists mainly of moderate-sized 
One representative says that 


most of his business this month consists 
of transactions running from $500 to 
$2,000. The O. L. Packard Machinery 


Company has sold an equipment, valued 
at $4,500, to the Lacrosse Threshing Ma 
chine Manufacturing Company, of La- 
Crosse, Wis, a new company about to en- 
gage in the manufacture of threshers. Mc- 
Dowell & Stocker have sold machine tools 
to the value of $4,500 to the Goodman 
Manufacturing Company, makers of coal- 
mining machinery. 

The outlook is regarded as most favor- 
all factors to the trade, though 
some of the sellers are devoting time to 


able by 


the conjecture as to how long it is to last. 
The representative of a wood-working ma- 
chine builder says the number of new con- 
cerns going into the lumber business is 
quite large, and he wonders where they 
are all going to get business enough to 
He is 
undoubtedly borrowing trouble, and he ad- 
that 
diate future to worry him. 


keep running a year or two hence. 


mits there is nothing in the imme 





Quotations. 
New York, Saturday, February 21. 

New York prices for Northern and 
Southern irons for the first half of 1903 
are as follows: 

Northern: 
Pe: © Beek «sow $23 25 @$24 75 
WO OP lg wis Sade hie cone. 22 00 @ 22 75 
NO. 2° QIAN. occ ccccccies ZI OO @® at 75 

Southern: 
No. t Foundry.......... 23 2 @ 23 $0 
No. 2 Foundry.......... 22 25 @ 22 50 
No. 3 Foundry.......... 21 50 @ 22 50 
No. 4 Foundry.......... 20 50 @ 21 50 

Bar Iron—Base sizes—Refined brands, 


mill price on dock, 1.95c. upward in car- 
load lots. 


2.15 @ 2.30¢. 


Smaller quantities from store, 


Tool Steel—Base sizes—Good standard 
quality, 7c.; extra grades, 1oc. and up- 
ward. 

Machinery Steel— Base sizes — From 
store, 2.10 (2 2.25c. 

Cold Rolled Steel Shafting—2.90c. from 
store for base sizes. 

Copper—Lake Superior ingot, 12.90 @ 
13.10; electrolytic, 12.85 @ 13.05c.; cast 


ing, 125¢ @ 127<éc 


Tin—In 5- and 10-ton lots, f. 0. b 


Pig 


New York, 29.40 @ 29.60c 


Pig Lead—4.10 @ 4.12'4c., in 50-ton 
lots. 

Spelter—s5.00 @ 5.10c 

Antimony — Cookson’s, 8'%4 @ 8&7éc 


Hallett’s, 7°46 @ 7'%c.; other brands, 63% 


a 7c 


Lard 


cording to 


Oil—Prime City, 86 @ 8oc., ac- 


brand and quantity, ranging 
from one barrel up to large lots. 
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New Catalogs. 


The General Power Company, 
“The Secor System of Power,” showing auto 
matic oil electric and oil electric 
plant for isolated power and lighting service. 
1903 catalog. 6x9, pp. 26, paper. 

The Pelton Water Wheel Company, San 
I'rancisco, Cal., and New York. The Pelton 
water wheel and its application to the Pelton 
system of power; illustrated by half-tones 
and printed on paper. 6x9, pp. 88, 
paper. 

The Globe Iron Works 
apolis, Minn. White gasoline 
tionary and portable. 1903 catalog, 
on coated paper; half-tone illustrations. 
pp. 40, paper, with attractive cover 
in colors. 

The New 


New York 


machine 


coated 


Company, Minne 
engines, sta- 
printed 

8x9, 
design 


jritain Machine 
Britain, Conn. “The Automatic High 
Speed Engine, profusely illustrated and 
showing application to various uses, such as 
direct connection to fans, pumps, dynamos, 
etc. 6x9, pp. 40, paper. 

J. H. Williams & Co., Brooklyn, N. Y. 1903 
eatalog of drop forgings, with price lists of 
wrenches, machine handles, well illus 
trated throughout and showing a number of 
fine shop views and plates of representative 


Company, New 
Case 


etc., 


work done, with handsome and appropriate 
cover design. 414x7, pp. 93, paper. 
Westinghouse Air Brake Company, Pitts- 


burg, Pa. “Instructions for the Operation 
and Inspection of the Westinghouse Multiple 
Train Control System for Electric Railways.” 
514x8, pp. 17. “The Westinghouse Electro- 
Pneumatic System for Controlling Railway 
and Other Motors. 6x9, pp. 14, paper. 

The Pratt & Whitney Company, Hartford, 
Conn. “Thread Milling Machine,’ showing 
in detail the construction of this machine, to 
gether with samples of work done, and ap- 
pended by useful tables and data on thread 
cutting, etc. Printed in two colors on coated 


paper, with half-tone illustrations. 6x9, pp. 
42, paper. 
The Cincinnati Milling Machine Company, 


Cincinnati, Ohio. “A Treatise on Sharpening 
and Grinding Milling Cutters, Reamers and 
Other Half-tone cuts illustrate dif- 
ferent kinds of work in the machines, and ex- 
planations of operation and best methods of 


Tools.” 


handling different jobs are given. This 
treatise should interest every foreman and 
toolmaker. 6x9, pp. 63, paper, with attrac- 


tive cover design. 

The Pennsylvania Steel Company, Steelton, 
Pa. “From Steelton to Mandalay.’ A short 
description and pictorial history of the con- 
struction of the Gokteik viaduct, built by the 
above company in their bridge works at Steel- 
ton. Illustrated by half-tone of the 
construction and erection of the work, printed 
in color on coated paper. The cover design 
is striking and artistic, in black, dark buff 
and gold, on steel gray pebbled paper. Alto- 
gether it is one of the handsomest books of 
its kind we have seen. 7x9, pp. 83. 


views 





Manufacturers. 


An addition will be built to the Star Iron 
Works, Lima, O. 
The Montreal (Que.) Rolling Mills Com 


pany will enlarge its mill 

The Rivers Furniture Company, Baltimore, 
Md., will build a new factory. 

Daniel Hayes will establish a plant in San 


Leandro, Cal., to build fire trucks. 


An addition will be built to the Snead & 
Co. Iron Works, Jersey City, N. J 

The cigar box plant of Frank Unnewehr & 
Co., Cincinnati, O., has been burned. 
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New machine shops are about being buil 


at the Naval Academy, Annapolis, Md 

Reed & Princ screw manufacturers, Wor 
cester, Mass., are building a new plant 

The flouring miil of the Belle City Milling 


Company, Racine, Wis., has been 


Booker and Rader Gordo, 
will build and operate a lighting plant 


burned 
Messrs Cerro 


Ill., 


The Acme Brewing Company, Macon, Ga., 
will erect a nine-story building for its plant 
An addition will be built to the file works 


of the 
phia. 
The 


G. & H. Barnett ¢ Philadel 


ompany, 


Northwestern Implement Company has 


bought land at St. Paul, Minn., for factory 
purposes. 
The Norway Iron & Steel Company, York, 


Pa., will add to i in a 


short time. 


probably s foundry 


The United States Charcoal Iron Company 
will erect a foundry building, 75x200 feet, in 
Chester, Pa. 

The Sperry Flour Company, San _ Fran 
cisco, Cal., has decided to build a branch in 
Los Angeles 


Wilson are 
New 


and Samuel 1 


canning 


August Martin 


promoters of a for 


Pa. 


factory 


Freedom, 


Plans are being prepared for a white ware 
factory at Crooksville, O., for the Acme Pot 


tery Company. 

The William 
manufacturer, 
Peekskill, N. ¥ 

The 
pany, 
factory 


M. Crane Company, stove 


enlarging its foundry at 


Manufact 
bought 


Cornell Incubator Com 
Ithaca, N. Y., 


buildings 


uring 


has land for new 


The Snead Architectural Iron Works, Louis 
ville, Ky., will build a good sized machine 
shop and foundry 

The Pittsburgh (Pa.) Steel Company con 
templates the erection of a new furnace at 
or near Monessen. 

The Mobile & Ohio Railway Company has 
bought 31 acres north of Jackson, Tenn., for 
new shops and yards 


The plant of the Stanton Heater Company 
Martin's will 
and added 

The Struthers 
land, O., 
buildings at 

The 


Kerry, O., probably be enlarged 


machinery 
Furnace ¢ 
the 


Strutuers 


ompany, Cleve 


has let contract to erect several 


Detroit Sulphite Fibre Company's 


plant at Delray, Mich., has been burned It 
will be rebuilt at once. 

The Oil Well Supply Company, of Pitts 
burgh, Pa Florence, Colo., ete., is building 


shops in Boulder, Colo 
The Noelke-Richards 
tal and 


is building an 


Works, 
Indianapolis, 


Iron 
work, 


ornamen 
structural Ind., 
addition 

Will 
decided to b 
feet 


Kemp & Foulk, foundrymen 
Pa., 
plant, about 


rhe |! 


lamsport 


are said to have iild a new 


POOXK1TTS 


G. Farnham rush Manufacturing 


(ompany, Honesdale, Va., has purchased a 
site for a factory building 

S. S. Covett has purchased ground at 
Kirksville, Mo ipon which he wi erect a 


fac for rakes and stackers 


tory 
A Chicago building permit 


‘ granted 
the Pullman ¢ 


ompany for a two-story wheel 

plant estimated cost, S20.000 
The contract has been I for a 100x50 
foot addition to the Norwood Engineering 


Company's plant, I Mass 


lorence, 


For George <A Gumphert, patternmaker 
Philadelphia, a three-story \Sx65-foot fac 
tory building is about to be erected 

A factory of Briggs & Walters, Edgerton, 
O., manufacturers of handles, et: has been 
badly wrecked by a boiler explosion 
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Revised plans have been posted for a large 
factory building for the Williamson Bros 
Company (iron works), Philadelphia 

The American Farm Company, of Buffalo 
N. ¥ and elsewhere proposes to build a 


manutfact 
The 


pany, of Cat 


uring pili 


Wolfe-Englert 


isauqua, 





ere a two-story factory OOx100 feet 
A Chicago building permit is been granted 
the Goss Printing Press Company for a three 


story factory estimated cost S5O.000 


The Portland (Me.) Iron & Steel Company 
directors have decided in favor of rebuilding 
the company’s plant at South Portland 


are 


& Sons, of 


the 
« 


halmers 


N. ¥ 
of a 


Amsterdam, 


contemplating establishment 


pearl button factery in Little Rock, Ark 
It is stated in Houston, Tex., that H. ¢ 
Cooke is preparing plans for a cotton mi 


the 


on water power of E. Nolte, at Seguin 
A permit has been granted to the Morreau 
Gas Fixture Manufacturing Company, Cleve 
land, O., to erect a four-story brick factory 
Plans have been made for additions to the 


factory of J. Barton Smith Company, manu 

facturer of sheep shears, et« Philadelphia 
A site has been secured at McKees Rocks 

Pa., for proposed car wheel works in which 


Charles 


Shoen is prominently interested 
An 


factory of S 


addition, 50x70 feet, 


W Card 
ny, Mansfield, Mass., maker of dies 


is planned for 
Manufacturing Com 
pa 


Plans have 


been filed in Philadelphia f 
Shops for the Philadelphia Rapid Pransi 
Company at Schuylkill and Sutuerland ave 
nues 
The New Albany (Ind.) Manufacturing 
Company will add to its machine shop. It has 
at present several large contracts for quarry 


machinery 


The Waterville (N. Y.) Electric Light & 
Power Company is going to increase the capa 
city of its plant and provide steam for out 


lving towns 


lhe Harrisburg (Pa.) Boiler & Manufac 
turing Company will probably in great part 
rebuild its main plant, which has been dam 
aged by fire 

The North & Judd Manufacturing Com 
pany, New Britain, Conn., saddlery hard 
ware, Is planning for a new factory building 


600x140 feet 


It is reported likely that the New England 
Enameling Company, Middletown, Conn.. will 
build a large addition for making galvanized 
and tin ware 

rhe Schroeder Headlight ¢ ompany Iivans 
ville Ind., headlight manufacturers and 
nickel platers, are preparing to erect tw new 
factory buildings 

A foundry supply ware ise of the S. Ob 
maver Company at Cincinnati ‘) ently 
suffered fron a fire I} ss wa I derat 
and fully insured 

The Linwood Improved Rubber Hose ¢ 
pany, « Mass setts, wi ere 
S \ 1 \ n Ne t N J employs 

, CO DN ' 

Phe Reading (TP I nd ( iny p 
poses t ere i y int nd ¥ 
will probably be commer d in the course 
six months ra ea 

Reddall Brothers, owns i Gereenw 1 ¢ 
iery, Tamaqua, l’a., have purchased the EFaglk 
Iron Works They w en gre and inu 
factur breaker 1 ne 

our of the Albers brothers from the Albers 
& Schneider Milling Company, Portland, Oré 
are forming the Albers Milling Company to 
bufld a new mi for making rolled « nd 
flour 
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change: machine tools preferred; New York 
or vicinity. tox 593, AMER. MACHINIST. 

An expert on smail, accurate, rapid manu- 
facturing wishes to correspond with parties 
needing a foreman or superintendent. Box 
564, AMERICAN MACHINIST’. 

Position as superintendent or 
man in manufacturing plant; 
years’ experience ; best of reference. 
584, AMERICAN MACHINIST’. 

Draftsman, technical graduate, quick and 
accurate, with 4 years’ varied experience, de 
i change; structural steel and iron 


work preferred tox 5DT7, AMER. MACHINIST. 


general fore 
age 32; 10 


Box 


sires to 
NEW YORK 
Machine designer, etc., wants position. Ad 
dress Box 638, AMERICAN MACHINIST. 
Draftsman position; electrical line 
preferred 30x AMERICAN MACHINIS1 
Mechanical practical-technical ; 


wants 
597, 


draftsman, 


good references ; tools and engines tox OY, 
AMERICAN MACHINIST. 

Draftsman, age 24, desires position; 5 
years’ experience, general machinery and 
automobile design. Box 596, AMer. Macu 

Young mechanical draftsman desires a 

ange embodying legitimate opportunity for 


advancement tox GOS, AMER. MACHIINIS1 

General foreman, responsible man, up-to 
date mechanic, 18 years’ experience in high 
cass automatic and interchangeable machin 


Box 591, A M 
veneral manager and superin 
holding similar position now 


ery, IS open tor engagement 
Position as 
tendent, by one 


am a technical man with 12 years’ experi 
ence: best of references if necessary SOX 
DSS, AMERICAN MACHINIST 

Chief draftsman and designer wishes to 
change 10 years’ experience in design and 
construction of light and heavy machinery 
capable of devising shop and drafting-room 


D02, A. 


manager, by 


system to suit requirements Box 
As superintendent or general 
young man, about SO years of age, having 12 
years’ experience in engine, machine tool, 
punch work and automatic machinery 
first-class draftsman and designer, capable 
manager and organizer; present position suc 
cessfully filled as superintendent of — steel 
manufacturing industry Box 579, Am. M 


press 


OLLLO. 
Wanted-—Vosition as chief draftsman by 
an experienced machinist, technically edu 
cated, age 37, married, with a broad and sue 
cessful experience in designing machine tools. 
Address Box o73, AMERICAN MACHINIST. 
PENNSYLVANIA. 

A superintendent of good executive ability, 
steady, reliable and competent, wants posi 
tion; locality no objection. Address Box 587, 
AMERICAN MACHINIST. 


Help Wanted. 


CANADA, 


Wanted—25 lathe hands for light inter- 
ehangeable work; no other experience neces- 
sary; modern factory and tools. tox 550, 
AMERICAN MACHINIS' 

Wanted—A young man capable of taking 
charge of a small bridge structural shop: 
capacity about 400 tons a month: a good 
position for a capable man. Apply, giving 
age, experience and salary expected, to Room 


51, Street 
ada 


Railway Chambers, Montreal, Can- 


CONNECTICUT. 


General machinists wanted on medium 


weight work; good tools; new shop in a 
thriving city, with every attraction to locate 
permanently. Address Box 514, Am. Macu. 


GEORGIA. 

Wanted — Expert operator for 24 in 
lathe; state wages, ete Columbus 
Works Co., Columbus, Ga 


Gisholt 
Iron 


GERMANY 


Wanted foreman for 


Kirst large machine 


tools works in Germany, experienced in all 
kinds of modern machine tools and knowing 
the German language; state full particulars, 


Address Box 546, Am. Macu 
engineer for large machine 
Germany, experienced in all 
and hydraulic, capable 
drawing oflice and shops, 
language ; state full particu 
age, salary, ete Box 545, AM. Macu 


age, salary, ete 
Wanted —Chief 
tool works in 
kinds of modern 
of superintending 
knowing German 
lars 


tools 


ILLINOIS 


Wanted —Engineering salesman: one famil 


iar with and competent to design installa 
tions of power transmitting machinery and 
experienced in selling machinery in this line 





| Address, 
AMERICAN 


with full particulars, to 
MACHINIS1 

foreman for sheet 
arge manufacturing 


preferr 
tox ff 

Wanted 
metal 





Competent 
department of 





AMERICAN MACHINIST 


varies widely in character, and 
must be capable of handling new 
successfully and economically 
Aduress, with full particu 


plant; work 
applicant 
propositions 
from blueprints. 


lars of experience, references, etc., Box 601, 
AMERICAN MACHINIST. 
MASSACHUSETTS. 

Capable machine draftsman, with experi 
ence in steam pumps. Address, giving age, 
experience and wages expected, *‘‘Manager, 
P. O. Box 1181, Boston, Mass. 

Wanted—Near toston, good mechanical 


draftsman; experience on tool designing pre 


ferred: state age, education, experience and 
salary expected. Address Box 586, Am. M. 
Draftsman wanted on high-speed engine 
work by New England tirm; must have had 
several years’ experience. Address, with full 


MACHINIS1 
char of tool 
kinds of mill 


particulars, Box 547, AMERICAN 


Wanted—A man to take 
room; must be able to grind all 





ing cutters and reamers; also two good ma 
chinists on small work. Address, giving ex 
perience and wages expected jox 549, A. M 


MISSOURI 


First-class, experienced man to 


Wanted 


take charge of sales in old-established ma 
chinery and steam fitting supply house, hand 
ling general line sawmill, machinists’ and 
wood-working machinery Address Wim. Ivy, 
Sth and St. Charles st., St. Louis, Mo 
NEW JERSEY. 

Wanted—-First-class machinists, in city 
near Philadelphia steadv work and = good 
pay The Reeves Engine Co., Trenton, N. J 


Wanted 
work on 
wages to 


Lathe and planer hands for night 
heavy machine tool work; good 
men. Apply to The Pond Ma 





chine Tool Company, Plainfield, N. J. 
Wanted—-An Al experienced toolroom fore 
man must be familiar with dies, gages, 
threading tools, jigs, fixtures, etc., for use in 
factory manufacturing small duplicate work ; 


near New York: a permanent position for the 
right man. Address, with age, references, ex 


perience and wages expected, Ek. P. W., care 


AMERICAN MACHINIS1 
Wanted 


Superintendent, by manufactur 


ing company employing sixty men, vicinity 
New York; applicant must have best refer- 
ences as to character and ability must be 


capable of reducing costs, handling men to 
best advantage and assuming entire respon- 
sibility for manufacture of product; respon 


sible position and good prospects to right 
party. tox 5SO, AMERICAN MACHINIST 
NEW YORK. 
Wanted—-A thoroughly competent instru 


ment maker; state experience and pay expect- 


ed. Address C. D., care AMER. MACHINIST. 
Mechanical engineer with thorough shop 
experience. energetic and progressive. Apply 


Niagara Machine & Tool Works, Buffalo, N. Y. 


Wanted—Capable mechanical draftsman ; 
with experience on gas engines’ preferred ; 
location, Brooklyn, N. Y. Address Box 555, 


AMERICAN MACHINIST. 
First-class draftsmen 
detailing on machines 
presses; hours 8 to 5; some overtime. P. O. 
3ox 19, Madison Square, N. Y. City 
Wanted—Machinist, a first-class tool and 
die maker; state salary, where last employed 
and length of time in last position. Address 
Q. BE. D., Box 589, AMERICAN MACHINIST. 
Steam gage maker, journeyman, fully com 
petent on steam and vacuum gages: state ex 
perience, age, wages, ete.; for employment in 
New York city. Address Box 594, Am. M 
Iron foundry foreman for valve and fitting 
factory: thoroughly understanding molding 


for original work and 
similar to printing 


machines; state age, experience, references, 
wages expected and whether married = or 


single Address “Foundry,” care Am. M. 
Draftsman; journeyman experienced in ma 
chine or brass fitting shop, with globe 
valves, cocks and injectors, will be preferred ; 
location downtown Address, with all par 
ticulars, age, wages, ete., Box 595, Am. M 
Wanted— Several mechanical 
draftsmen, by large company located in 
Greater New York and building steam and 
hydraulic machinery Address, stating, age, 
salary and experience, Box 600, Am. MAcH 
Wanted—Several good draftsmen and three 
experienced men to check dimensions on elec 


brass 





first-class 





trical construction work; good, permanent 
positions to the Tight men; state age, experi- 
ence, salary expected and references Box 
541, AMERICAN MACHINIST. 

Machinists wanted for floor or vise work, 


by a manufacturing concern now employing 
275 men: factory located one hour's ride from 
New York city; wages $2.50 per day of nine 
hours; open shop: no labor troubles past or 
present: building lots at from $100 to $200 


can be secured, and company will assist work- 








February 26, 1903. 


men to build their own homes; none but sober 


and industrious men wanted; state age, na- 
tionality and experience for past 5 years. Ad- 
dress Box 582, AMERICAN MACHINIST. 

OHIO. 

Draftsman, experienced in elevator and 
grain handling machinery. Address The loos 
Mfg. Co., Springtield, O. 

Wanted—tThree or four first-class machin- 
ists; married men preferred; state whether 
union or non-union; also one turret lathe 
hand. Apply Lock Box 414, Youngstown, O. 

Wanted—Two good draftsmen familiar 
with machine tool detail work; men who 
have experience in construction preferred. 
Address Cincinnati Milling Machine Co., Cin 
cinnati, O. 

Wanted—Mechanic to operate line of Has 


tappers; must understand 
state wages wanted and 


kins automatic 
how to set machines ; 


how soon can come. Apply Youngstown Mfg 
Co., Youngstown, © 
Wanted—A_ superintendent of large, pro- 


manufacturing plant in the 
stove experience preferred, but 
not insisted on give qualifications, refer 
and salary Address “Capacity,” care 
AMERICAN MACHINIST 


gressive stove 


Middle West; 


enees 


Wanted A new and modern machine shop 
wants a first-class machinist who can make 
tools and eventually take foremanstip of the 


shop; we are building pumps, gas engines and 
miscellaneous machinery; no need apply 


one 


who has not had experience in handling men 
Box 567, AMERICAN MACHINIS! 

Assistant Superintendent Wanted—-Mar 
ried man between 28S and 84 years of age, to 


take the position of assistant superintendent 
in hardware manufactory in Cleveland, O., 
employing 350 to 400 operatives; no appli 
cant will be considered wao has not had pre 
vious actual manuiacturing experience, either 
as superintendent, superintendent 
or foreman; must ability, be 
able to handle men, write a good hand and 
be quick and accurate at figures: we absolute 
ly will not consider any applicant for this 
position who is not employed in the manufac 





assistant 
have excellent 


turing line at the present time. Address in 
own handwriting, stating full particulars, 


“Cleveland,” care AMERICAN MACHINIS1 


PENNSYLVANIA 
diemaker on 


Wanted—Al1 forming dies for 


steel stamping. McDowell Mfg. Co., 531 
Wood st., Pittsburg, Pa 
Applications are solicited from men desir 


ing employment as toolmakers, blacksmiths, 
patternmakers, lathe, planer and _ erecting 
hands. American Turret Lathe Mfg. Co., 


Warren, Pa. 

We are constantly increasing the scope of 
our work, and invite application for posi 
tions from first-class patternmakers, molders 
and machinists: we always have vacancies 
Address The Westinghouse Machine Company, 
East Pittsburgh, Pa 

We have now completed a modern, up-to 
date foundry and machine shop, and equipped 
same with the latest and most improved ma 
chinery that could be purchased, and are 
wanting patternmakers, molders and machin 
ists, and invite applications for these posi 
tions. Apply or address to Kenney & Co., 
Scottdale, Pa. 

Machine shop foreman; shop with modern 
equipment employing from 40 to 50 men, 
working on engines and general repairs; must 
be abreast of the times, a thorough systema 
tizer; competent to take general charge of 
mechanical department and to produce work 
at minimum cost; prefer man under 40 years 
of age, and one who has had engine shop ex 
perience; none but up-to-date and_ strictly 
sober need apply Address “York,’’ care 
AMERICAN MACHINIS' - 

The Monotype Company maintains a school 
to train young men to meet the constantly in 
creasing demand for operators of its type 
casting and composing machine. These oper 
ators have done so well that it receives more 
applications for places than can be filled. In 
making selections these qualifications carry 
most weight : common sense, type foundry ex 
perience, printing office experience, automatic 
machinery experience Full particulars will 
be furnished to inquirers who furnish the 








same information about themselves The 
Lanston Monotype Machine Co., 1231 Callow 
hill st., Philadelphia, Pa 


RHODI 

Wanted—-A few first-class 
experience on jig and fixture 
high-grade machinery. Address 
Peirce Mfg. Co., Woonsocket, R. I 


SWEDEN 


ISLAND 

draftsmen with 
work for small, 
The Taft- 


Wanted—Swedish-American superintendent 
for machine shop in Sweden, employing about 


500 men; good position for the right man: 
State age, experience, compensation expected 
and references tox 590, AMER. MACHINIST. 
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VERMON' hands. The Kempsmith Mfg. Co., Milwau gine factory, to take charge of machine work 
Wanted—Good general machinists; spe kee, Wis and erecting; only those who are thoroughly 
cialty, paper-making machinery; good wages Wanted—Machinists and locksmiths, for Posted on this class of work and are hust 
to right men The Bellows Falls Machine building and assembling automobile parts iers need apply; in answering, give full par 
Co., Bellows Falls, Vt. those desirous of meriting advancement are Uculars, age, experience, et good oppor 
preferred. Address Thomas B. Jeffery & Co., tunity for the right man Address Box 602 
WEST OF MISSISSIPPI Rambler Automobile Works, Kenosha. AMERICAN MACHINIST 
Wanted—In drafting room on engine work, Wanted—Several good mechanical drafts t} Wanted one ee ee ksmith who Is 
two good men of mechanical education; one men; work covers roilroad cranes, large and norouge , pages ty / genera’ manufat 
with experience as assistant to chief; one small dredges, steam shovels, piledrivers, ete ; jc teen - hn pa tl eae, agen oe 
for general engineering work, tracing, ete good openings for good men: write, stating ~\. TaCRnE Gne tempering of sapecis 
The Murray Iron Wks. co., Burlington, lowa age, experience and salary required. Address vo rN aan at a Ss sms other tools and a 
Tne Bucyrus Company, South Milwaukee oe o- ge AY tig AP op employing 
WISCONSIN Wis oO men mus " sughiy Ip » date 
. : r state experience ind s iry expected Box 
Wanted—-Competent machine and _ bench Wanted—-First-class man in gasoline’ en DOS, AMERICAN Mac 
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Abrasive Materials 

Carborundum Co., Niagara Falls, 
a’. ° 

Northampton Emery Wheel Co., 
Leeds, Mass. 

Norton Emery Wheel Co., Worces- 
ter, Mass. 

Arbor Presses 

Barnes Co., W. F. 
ford, Ill. 

Bartlett, E. E., 

Wilmarth & Morman 
Rapids, Mich. 


Annealing Putty 
Ray Automatic Mach. Co., Cleve- 
land, O 


& John, Rock- 


Boston, Mass. 
Co., Grand 


Ball Bearings 

See Roller Bearings. 

Balls, Steel 

Federal Mfg. Co., Cleveland, O. 

Resek Mch. Tool Co., Cleveland, O. 

Band Saws 

American Machinery 
Rapids, Mich. 

Barrels, Steel 


Cleveland Wire Spring Co., Cleve- 
land, O 


Co., Grand 


Bars, Boring 

Cleveland Twist Drill Co., Cleve- 
land, O. 

Underwood & Co., H. B., 
delphia, Pa. 

Belt Dressing 

Dixon Crucible Co., 
City, N. J 

Belt Filler 

Schieren & 
York. 

Belting, Leather 

Patterson, Gottfried & 
New York. 

Schieren & Co. Chas. A., New 


Phila 


Jos., Jersey 


Co., Chas. A., New 


Hunter, 


York. 
Shultz Belting Co., St. Louis, Mo. 


Belting Rubber 
N. mS teas & Packing Co., New 


ork. 
Peerless Rubber Mfg. Co., New 
York. 


Belts, Polishing 
Barr, H. G., Worcester, Mass. 
Creamery Belting & Supply Co. 
Hinsdale, III. 
Bending Machines, Hydraulic 
Bement, Miles & Co., New York. 
Watson-Stillman Co., New York. 
Bending Machines, Power 
Bethlehem Foundry & Mach. Co., 
So. Bethlehem, Pa. 
Cincinnati Punch & Shear 
Cincinnati, O. 
Reade Mchry. Co., Cleveland, O. 
Bending Machinery, Plate 
= & Jones Co., Wilmington, 
el, 
Perkins Mach. 
Mass. 
Wickes Bros., New York. 
Blocks and Tackles 
See Hoists, Hand. 
Blowers 


Am. Gas Furnace Co., N. Y. City. 

Buffalo Forge Co., Buffalo, N. Y- 

Champion Blower & Forge Co., 
Lancaster, Pa; 

Boilers 

Chandler & 
apolis, Ind. 

Hawley Down Draft Furnace Co., 
Chicago, Ill. 

Struthers-Wells Co., Warren, 

Wickes Bros., New York. 

Bolt and Nut Machinery 

Acme Mchry. Co., Cleveland, O. 

Detrick & Harvey Mach. Co., Bal- 
timore, Md. 

Howard Iron Wks., Buffalo, N. Y. 

Maines Mach. Co., Philadel., Pa. 

Pratt & Whitney Co., Hartford, 
Conn. 

Ray Automatic Mach. Co., Cleve- 
land, O 

Reliance Mach. & Tool Co 
land, O. 

Webster & Perks Tool Co., Spring 
field, O. 

Wells Bros. Co., Greenfield, Mass. 


’ 


Co, 


Co., So. Boston, 


Taylor Co., Indian 


, Cleve- 


AMERICAN 


Classified index of 


Books, Mechanical 

Baird & Co., Henry Carey, Phila- 
delphia, Pa. 

Derry Collard Co., New York. 

Henley & Co., N. W., New York. 

Wiley & Sons, John, New York. 


Boring and Turning Mills 

American Tool Wks. Co., Cin., O. 

Baush Mach. Tool Co., Springfield, 
Mass. 

Bement, Miles & Co., New York. 

Betts Mach. Co., Wilmington, Del 

Bullard Mach. Tool Co., Bridge- 
port, Conn. 

Hill, Clarke & Co., Boston, Mass. 

McCabe, J. J., New York. 

Niles Tool Works Co., New York. 

Pond Mach. ‘ool Co., New York. 

Prentiss Tool & Supply Co., New 
York. 

Warner & Swasey Co.. Cleveland, 
Ohio. 


Boring and Drilling Machines, Hori- 
zontal 

Barnes Co., B. F., Rockford, 

Barnes Co., W. F. & John, 
ford, Ill. 

Beaman & Smith Co., Provi., R. 1. 

Bement. Miles & Co., N. Y. City. 

Betts Mach. Co., Wilmington, Del. 

Binsse Mach. Co., Newark, N. J. 

Brown & Zortman Mehry. Co., 
Pittsburg, Pa. 

Dallett & Co., Thos. H., Phila., Pa. 

Detrick & Harvey Mach. Co., Bal 
timore, Md. 

Draper Mach. Tool Co., Worcester, 
Mass. ; 

Fosdick Mach. 
nati, O. 

McCabe, J. J., New York. 

Newton Mach. Tool Wks., 
delphia, Pa. 

Niles Tool Works Co., New York. 

Pond Mach. Tool Co., New York. 

Pratt & Whitney Co., Hartford, 
Conn. 

Prentice 
Mass. 

Prentiss Tool & Supply Co., New 
York. 

Warner & Swasey Co., Cleveland, 
Ohio. 


Boxes, Tote 
Lyon Metallic Mfg. Co., Chicago, 
Ill. 


Ill. 
Rock 


Tool Co., Cincin 


Phila 


Bros. Co., Worcester, 


Brazing and Fluxing Material 

Amer. Brazing Co., Philadel., 

Bucket, Elevator 

Clark Co., W. d., 

Carborundum 

See Grinding Wheels. 

Castings, Brass and Bronze 

Nolte Brass Co., Springfield, O. 

Phosphor Bronze Smelting Co., 
Philadelphia, Pa. 

Castings, Die Molded 

Franklin Mfg. Co., Syracuse, N. Y. 


Pa. 


Salem, O. 


Castings, Steel 

Christensen Engineering Co., Mil- 
waukee, Wis. 

Uniform Steel Co., Rahway, N. J. 


Centering Machines 

Bement, Miles & Co., New York. 

— Mfg. Co., Milwaukee, 
ri 


Wis. 
Niles Tool Works Co., New York. 
Pond Mach. Tool Co., New York. 
Whiton Machine Co., D. E., New 
London, Conn. 
Woodward & Rogers Hart- 
ford, Conn. 


Co., 


Centers, Planer 

Fay & Scott, Dexter, Me. 

New Haven Mfg. Co., New Haven, 
Conn 

Pratt & Whitney Hartford, 
Conn. 

Reed Co., F. E., 


Co., 
Worcester, Mass. 


Chains, Driving 

Boston Gear Works, Boston, Mass. 

Federal Mfg. Co., Cleveland, O. 

Bridgeport Chain Co., Bridgeport, 
Conn. 

Jeffrey Mfg. Co., The, Columbus, 
Ohio. 

Link Belt Engr. Co., Phila., Pa. 

Morse Chain Co., Trumansburg, 


Whitney Mfg. Co., Hartford, Ct. 
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Articles Advertised. 


Chemicals 
Amer. Brazing Co., Philadel., Pa 


Chucking [Machines 

Brown & Sharpe Mfg. Co., 
dence, R. I. 

Cleveland Automatic Mach. 
Cleveland, O. 

Draper Mach. Tool Co., Worcester, 
Mass. 

Le Blond Mach. Tool Co., R. K., 
Cincinnati, O. 

Potter & Johnston Mach. 
Pawtucket, R. I. 
Pratt & Whitney 

Conn. 
Quint, A. D., Hartford, Conh. 
Reed Co., F. E., Worcester, Mass. 
Warner & Swasey Co., Cleveland, 
Ohio. 
Windsor Mach. Co., Windsor, Vt. 


Chucks, Drill 

Almond, T. R., 

Brown & Co., 
Conn. 

Cleveland Twist Drill 
land, O. 

Cushman Chuck Co., Hartford, Ct. 

Goodell-Pratt ies, Greenfield, 
Mass. 

The E. Horton & Sons Co., Wind- 
sor Locks, Conn. 

Modern Tool Co., Erie, Pa. 

Morse Twist Drill & Mch. Co., 
New Bedford, Mass. 

Pratt Chuck Co., Frankfort, N. Y. 

Standard Too! Co., Cleveland, O. 

Trump Bros. Mach. Co., Wilming- 
ton, Del. 

Whitney Mfg. Co., Hartford, Ct. 

Whiton Mach. Co., 2., New 
London, Conn. 


Chucks, Lathe 

Cushman Chuck Co., Hartford, Ct. 

Hoggson & Pettis Mfg. Co., New 
Haven, Conn. 

The E. Horton & Son Co., Wind- 
sor Locks, Conn. 

Pratt & Whitney Co., Hartford, 
Conn. 

Skinner Chuck Co., 
Conn. 

Westcott Chuck Co., Oneida, N. Y. 

Whiton Mach. Co., D. E., New 
London, Conn. 


Chucks, Scroll 

Whiton Mach. Co., D. 
London, Conn. 

Chucks, Split 


Faneuil Watch 
Mass. 


Provl- 


Co., 


Co., 


Co., Hartford, 


Brooklyn, N. Y. 
R. H., New Haven, 


Co., Cleve- 


New Britain, 


New 


E 
¢ 
ey 


Tool Co., Boston, 


| Clocks, Watchman’s 
Nanz & Co., 


New York. 


Clutches, Friction 

Caldwell, Son & Co., H. 
eago, Ill. 

Coil Clutch Mfg. Co., New York. 

Faneuil Watch Tool Co., Boston, 
Mass. 

Jacobson Mfg. War- 
ren, Pa. 

New Haven Mfg. Co., New Haven, 
Conn. 

Oesterlein Mach. Co., Cincin., O. 
Patterson, Gottfried & Hunter, 
Ltd., New York. 
Pratt & Whitney Co., 

Conn. 


W., Chi- 


Mach. Co., 


Hartford, 


Compressors, Air 

Blanchard Mach. 
Mass. 

Chicago Pneumatic Tool Co., Chi 
cago, Ill 

Christensen, N. A., 
Vis 

Clayton Air 
New York. 

Curtis & Co. 


Co., 3oston, 


Milwaukee, 


Compressor Works, 


Mfg. Co., St. Louis, 


a 0. 
Gray-Blaisdell Co., Bradford, Pa 
Herron & Bury Mfg. Co., Erie, Pa. 
Ingersoll-Sergeant Drill Co., New 


York. 
Macu. 


Jacobson 
ren, Pa. 

Knell Air Brake Mfg. Co., Battle 
Creek, Mich. 

Rand Drill Co., New York. 

Consulting Engineer 

Thompson, Hugh L., 
Conn. 

Coping Machines 

Long & Alistatter Co., 
Ohio. 


Mfg. Co., War- 


Waterbury, 


Hamilton, 
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Correspondence Schools 
See Schools, Correspondence. 


Counting and Printing Wheels 
Franklin Mfg. Co., Syracuse, N. ¥. 


Counterbores 
Kendrick & Davis, Lebanon, N. H. 
Slocomb Co., J. T., Provi., R. I. 


Counters, Machinery 


Veeder Mfg. Co., Hartford, Conn. 


Countershafts 

Builders’ Iron Fdry., Provi., R. I. 

National Machine Tool Co., Cin- 
cinnati, O. 

Pratt & Whitney Co., 
Conn. 

Reeves Pulley Co., Columbus, Ind. 

Wilmarth & Morman Co., Grand 
Rapids, Mich. 


Hartford, 


Couplings, Shaft 

Caldwell & Son Co., H. 
eago, Ill. 

Cresson Co., Geo. V., Philadel., Pa. 

Davis Mach. Co., W. P., Roches- 
ter, N. Y. 

Patterson, Gottfried & 
Ltd, New York. 

Stuart, R. J.. New Hamburg, N. Y. 


W., Chi- 


Hunter, 


Cranes 

srown Hoisting Mach. Co., N. ¥. 
City. 

Case Mfg. Co., 

Chambersburg 
bersburg, Pa. 

Cleveland Crane & Car Co., 
land, O. 

Curtis & Co. 


Columbus, O. 
Engr. Co., Cham- 


Cleve- 


Mfg. Co., St. Louis, 
Mo. 

Franklin Portable Crane & Hoist 
Co., Frankiin, Pa. 

Maris Bros., Philadelphia, Pa. 

Niles-Bement-Pond Co., New York. 

Northern Engineering Works, De- 
troit, Mich. 

Obermayer Co., S., cincinnati, O. 

Pawling & Harnischfeger, Milwau- 
kee, Wis. 

Sellers & Co., Wm., Philadel., Pa. 

Whiting Foundry Equipment Co., 
Harvey, Ill. 


Crank Pin Turning Machine 


Underwood & Co., H. B., 
delphia, Pa. 


Phila- 


Crucibles 

Dixon Crucible Co., 
City, N. J. 

Obermayer Co., S., Cincinnati, O. 


Jos., Jersey 


Cupolas, and Ladies, Poundry 

Northern Engr. Works, Detroit, 
Mich. 

Obermayer Co., S., Cincinnati, O. 

Paxson Co., J. W., Philadel., Pa. 

Whiting Foundry Equip. Co., Har- 
vey, Il 


Cutters, Milling 

Becker-Brainard Milling 
Co., Hyde Park, Mass. 

Brown & Sharpe Mfg. Co., Provi- 
dence, R. I. 

Cleveland Twist Drill Co., Cleve 
land, O. 

Gay & Ward, Athol, Mass. 

Ingersoll Milling Mach. Co., Rock- 
ford, Ill. 

Morse Twist Drill & Mach. Co., 
New Bedford, Mass. 
Rogers, John M., Boat, 
Drill Works, Gloucester 


N. J. 
Standard Tool Co., Cleveland, O. 


Mach. 


Gage & 
City, 


Cutting-off Machines 

Bement, Miles & Co., New York. 

Bignall-Keeler Mfg. Co., Edwards- 
ville, Ill. 

Brown & Sharpe Mfg. Co., 
dence, R. I. 

Davis Mach. Co., W. P., 
ter, N. Y. 

Hurlbut-Rogers Mach. Co., South 
Sudbury, Mass. 
Newton Mach. Tool Wks., Phila- 

delphia, Pa. 
Niles Tool Works Co., New York. 
Pond Mach. Tool Co., New York. 


Provi- 


Roches- 


Cutting off Tools 

Armstrong Bros. Tool 
eago, Ill. 

Pratt & Whitney Co., Hartford, 
Conn. 


Co., Chi- 














February 26, 1903. 





Dies, Sheet Metal 


Bliss Co., E. W., Brooklyn, N. Y 
— Mfg. Co., Brooklyn, 
N.Y 


Perkins Mach. Co., So. Boston, 
Mass. 
Dies, Threading, Opening 
Errington, F. A., New York 
Geometric Drill Co., New Haven, 
Conn. 
Spring- 


Jones & Lamson Mch. Co., 
field, Vt. 


Maines Mach. Co., Philadel., Pa. 
Modern Tool Co., Erie, Pa. 
Pratt & Whitney Co., Hartford, 


Conn. 
Dowel Pins 
Obermayer Co., S., Cincinnati, O 
Winkley Co., Hartford, Conn. 
Drawing)Boards and Tables 
Rich, J. & G., Philadelphia, 
Drawing Instruments 
Alteneder & Son. Theo., 
phia, Pa. 
Keuffel & Esser Co., New York. 


Drilling Machines, Bench 


Philadel 


Barnes Co., W. F. & John, Rock- 
ford, Ill. 
Pratt . Whitney Co., Hartford, 


Conn 


Drilling Machines, Boiler 
Aurora Tool Works, Aurora, Ind. 
Baush Mch. Tool Co., Springfield, 


Mass. 
Bickford Drill & Cin- 
cinnati, O. 
Bement, Miles & Co., New York. 
Dallett & Co., Thos. H., Phila., Pa. 
Niles Tool Works Co., New York. 
Pond Mach. Tool Co., New York. 
Prentice Sros. Co., Worcester, 
Mass. 


Drilling Machines, Multiple Spindle 

Baker Bros., Toledo, O. 

Barnes Co., B. F., Rockford, 

Barnes Co., W. F. & John, 
ford, Ill. 

Barr, H. G., \orcester, Mass. 

Baush Mch. Tool Co., Springfield, 
Mass. 

Bement, Miles & Co., New York. 

Bickford Drill & Too! Co., Cincin- 


Tool Co., 


Ill. 
Rock- 


nati, O. 
Brown & Zortman Mchry. Co., 
Pittsburg, Pa. 


Dallett & Co., Thos. H., Phila., Pa. 
Garvin Mach. vo., New York. 


Harrington, Son Co., Edwin, 
Philadelphia, Pa. 
McCabe, J. J., New York. 


Marshall & Huschart Mchry. Co., 
Chicago, Ill. 
Newton Machine Tool Works, 


Philadelphia, Pa. 
Niles Tool Works Co., New York. 


Prentice Bros. Co., Worcester, 
Mass. ‘ 
-—y Tool & Supply Co., New 

k 
Woodward & Rogers Co., Hart- 


ford, Conn. 


Drilling'Machines, Pneumatic 

Chicago Pneumatic Tool Co., Chi- 
cago, 1. 

Cleveland Pneu. Tool 


Co., Cleve- 

land, Ohio. 

Phila. Pneumatic Tool Co., Phila- 
delphia, Pa. 

Q & C Co., Chicago, Il. 

Standard Ry. Equip. Co., St. 
Louis, Mo. 

Drilling Machines, Radial 

American Tool Wks. Co., Cin., O. 

Baush Mch. Tool Co., Springfield, 
Mass. 

Bement, Miles & Co., New York. 

Bickford Drill & Tool Co., Cin- 
cinnati, Ohio. 

Cleveland Punch & Shear Works 
Co., Cleveland, O. 


Dreses Mach. Tool Co., Cincin., O. 

Fosdick Mach. Tool Co., Cincin., O. 

Gang Co., Wm. E., Cincinnati, O 

Harrington, Son & Co., Edwin, 
Philadeiphia, Pa. 

Hill, Clarke & Co., Boston, Mass. 

McCabe, J. J., New York. 

Marshall & Huschart Mchry. Co., 
Chicago, III. 

Mueller Mach. Tool Co., Cincin., O. 

Niles Tool Works Co., New York. 

Pond Mach. Tool Co., New York. 

Prentice Bros. Co., Worcester, 
Mass. 

—— Tool & Supply Co., 


Reade Mchry. Co., 


New 


Cleveland, O. 
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| ~<a 
Drilling Mechines.’ Portable. 


| Dallett & Co., Thos. H., Phila., Pa 
| Hisey-Wolf Mch. Co., Cincin., O. 


Drilling Machines, Turret 


Niles Tool Works Co., New York 

Quint, A. D., Hartford, Conn 

Vanderbeek Tool Works, Hart 
ford, Conn. 


Drilling Machines, Upright 


American Tool Wks. Co., Cin., O 

Aurora Tool Works, Aurora, Ind 

Baker Bros., Toledo, O 

Barnes Co., B Rockford, I! 

Barnes Co., W. F. & John, Rock 
ford, Ill 

Barr, H. G., Worcester, Mass 

Bement, Miles & Co., New York. 

Blaisdell & Co., P., Worcester, 
Mass. 

Brown & Zortman Mcehry. Co., 
Pittsburg, Pa 

Cincinnati Mach. Too! Co., Cin., O 

Davis -—" Co., W. P., Roches 
ter, N. 

Fosdick Mach. Tool Co., Cincin- 
nati, O. 

Gould & Eberhardt, Newark, N. J. 

Harrington & Son Co., Edwin, 
Philadelphia, Pa. 

Hill, Clarke & Co., Boston, Mass 

Hoefer Mfg. Co., Freeport, Ill. 


Le Blond Mach. Tool Co., R. K., 


Cincinnati, O. 


McCabe, J. J., New York 

Marshall & Huschart Mechry. Co., 
Chicago, Ill. 

Murray Mfg. Co., Richmond Val 
ley, S. I., N. Y 


Niles Tool Works Co., New York. 
New — Mfg. Co., New Haven, 


Con 

Pratt ne Whitney Co., Hartford, 
Conn. 

Prentice Bros. Co., Worcester, 
Mass. 

Prentiss Tool & Supply Co., New 
York. 

Sibley & Ware, South Bend, Ind. 


Washburn Worcester, 


Mass. 


Shops, 


Woodward & Rogers Co., Hart- 
ford, Conn. 

Drills, Center 

Pratt & Whitney Co., Hartford, 


onn. _ 
Slocomb Co., J. T., Providence, 
» & 


Drills, Rail 


Bement, Miles & Co., 
Niles Tool Works Co., 


Drills, Ratchet 


Parker Co., Chas., Meriden, Ct. 
Pratt & Whitney Co., Hartford, 
Conn. 


New York. 
New York. 


Dynamos 


Akron Elec. Mfg. Co., Akron, O 
Cc & C Electric Co., New York. 


Milwaukee Elec. Co., Milwaukee, 
wi 


8. 
Northern Elec. Mfg. Co., Madison, 
Wis. 
Robbins & Myers Co., 
Ohio. 
Roth Bros. & Co., Chicago, Il 
Sprague Elec. Co., New York. 
Storey Motor & Electric Co., 
rison, N. J. 
Triumph Elec. Co., 


Springfield, 


Har- 


Cincinnati, O. 


Western Electric Co., Chicago, Ill. 

Westinghouse Electric & Mfg. Co., 
Pittsburgh, Pa. 

Biectrical Supplies 

Akron Elec. Mfg. Co., Akron, O. 

Commercial Electric Co., Indian- 
apolis, Ind. 

General Elec. Co., New York. 

Milwaukee Elec. Co., Milwaukee, 

8. 
Storey Motor & Electric Co., Har- 


rison, N. 
Triumph E lectric C 0., 
Western Electric Co., 
Westinghouse Elec. 


Cincin., O. 
‘Chicago, Ill. 
& Mfg. Co., 





Pittsburgh, Pa. 


Christensen Engineering Co., Mil- 
waukee, Wis. 

Commercial Electric Co., Indian- 
apolis, Ind. 

Crocker-Wheeler Electric Co., Am- 
pere, N. J. 

Eck Dynamo & Motor Co., Belle- 
ville, N. 

General Elec. Co., New York. 

Jantz & Leist E lec. Co., Cincin., O. 

Mechanical Appliance Co., Mil- | 
waukee, Wis. 


— | 
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Elevators 
| Albro-Clem Elevator Co., Phila 
delIphia, Pa 
Mfg. Co., St. Louis, 


| Olds Motor Works, 


Curtis & Co 
Mo 


Buffalo, N. ¥ 
Phiia., Pa 


Howard Iron Wks., 
Morse, Williams & Co., 
Emery Wheels 

See Grinding Wheels. 
Enclosures, Tool-room 
Merritt & Co., Philadelphia, 


Engines, Automobile 


Lansing, Mich 
Engines, Gas and Gasoline 


| Backus Water Motor Co New 
ark, N. J 
| Cooper Mach. Co., Saltsburg, Va 


| Northern Elec. 


| Sprague Elec. 


Elyria Engine Co., 

Foos Gas Eng. Co., 

Mietz, August, New 

National Engine 
Ill 


Elyria, O 
Springfield, O 
York 
Co., Rockford, 
New England Gas 
Boston, Mass. 
New Era Iron Wks., Dayton, O. 
Olds Motor Wks., Lansing. Mich 


Engine Co., 


Stover Engine Works, Freeport, 
Ill. 

Struthers-Wells Co., Warren, Pa. 

Engines, Steam 

Buffalo Forge Co., Buffalo, N. Y. 

Frick Co., W aynesboro, Pa. 

Rand Drill Co., New York. 


Struthers- Wells Co., Warren, Pa 


Exhaust Fane 


Buffalo Forge Co., Buffalo, N. Y. 
Exhaust Heads 

Burt Mfg. Co., Akron, O 

Pans, Electric 

General Electric Co., New York. 


Mfg. Co., Madison, 
Wis. 
Co., New York. 


| Western Electric Co., Chicago, Il. 





| Jenkins Bros., 


Elec. 
Pa. 


Westinghouse 
Pittsburgh, 

Feed Water; Heater and Purifier 

Hawley Down Draft Furnace Co., 
Chicago, Ill. 


Piles and Rasps 


& Mfg. Co., 


Barnett Co., G. & H., Phila., Pa. 

Hammacher, Schlemmer & Co., 
New York. 

Nicholson File Co., Provi., R. I. 


Patterson, Gottfried & Hunter, 
New York. 
Troy File Works, 


Filing Machines 


Troy, N. = 


Cochrane-Bly Mach. Co., Roches- 
ter, B. ¥. 

Fillers, Oil Can 

The Winkley Co., Hartford, Conn. 


Filters, Oil 
Burt Mfg. Co., 


Fittings, Steam 

Crane Co., Chicago, LIl. 

Crosby Steam Gage & Valve Co., 
Boston, Mass. 

New York. 

Cincinnati, O. 

Boston, Mass 


Akron, O 


Lunkenheimer Co., 
Walworth Mfg. Co., 


| Plexible Shafts 


Chicago Flexible Shaft Co., Chl- 
cago, 

Forges 

Buffalo Forge Co., buffalo, N. Y. 
*atterson, Gottfried & Hunter, 
Ltd., New York. 

Forgings, Drop 

Billings & Spencer Co., Hartford, 
Conn. 

Wyman & Gordon, Worcester, 
Mass. 


Forgings, Hydraulic 


Wyman & Gordon, 
Mass. 


Worcester, 


| Forgings, Steel 





a i _ Mfg. 


Ww . a & 
Mass. 


Co., Brooklyn, 


Gordon, Worcester, 


Poundry a 
Obermayer Co., S., Cincinnati, 
Paxson Co., J. w., Philadel., 


Whiting Foundry Equip. Co., 
vey, Ill 


Pe. 
Har- 


Furnaces, Gas 


Am. Gas Furnace Co., N. Y. City. 





Furnaces, Coal, Gas and Oil 


Am. Gas vuree. xe Co., N. ¥. City. 

Buffalo —— Co., Buffalo, N 

Chicago lexible Shaft Co., Chi 
cago, a 

Hawley Down Draft Furnace Co., 


( hicago | 


Jacobson Mach Mfg. Co., War 
n, L'a 

Obermayer Co., 8S., Cincinnati, O 

Furniture, Machine Shop 

New Britain Mach. Co., New Brit 
ain, Conn 

Gages, Recording 

Bristol Co., Waterbury, Conn 

Gages, Standard 

Brown & Sharpe Mfg. Co., Provi 
dence, R 

Rogers, John M., Boat, Gage & 
Drill Works, Gloucester Clty, 
N 

Sawyer Tool Mfg. Co., Fitchburg 
Mass 

Slocomb Co., J. T., Prov., R. L 

Starrett Co., L. S., Athol, Mass. 

Gages, Steam 

Crosby Steam Gage & Valve Co., 
Boston, Mass. 


Gear Cutting Machinery 


Becker-Brainard Milling Mach. 
Co., Hyde Park, Mass. 

Bickford Drill & Tool Co., Cin., O 

Brown & Sharpe Mfg. Co., Provi 
dence, R. I. 

Fellows Gear Shaper Co., Spring 


field, Vt. 
Gleason Tool Co., Rochester, N. Y. 
Gould & Eberhardt, Newark, N. J. 


Harrington & Son Co., Edwin, 
Philadelphia, Pa. 

Newton Mch. Tool Wks., Phil., Pa. 

Niles Too! Works Co., .ew York. 

Whiton Machine Co., D. E., New 
London, Conn. 

Gears, Cut 

Bilgram, Hugo, Philadelphia, Pa. 

Boston Gear Wks., Boston, Mass. 

Brown & Sharpe Mfg. Co., Provyl- 


dence, R. 
Fawcus Mach. Co., Pittsburgh, Pa. 
Fellows Gear Shaper Co., Spring- 


field, Vt. 
Gleason Tool Co., Rochester, N. Y. 
Gould & Eberhardt, Newark, N. J. 
Grant Gear Works, Boston, Mass. 
Harrington, Son & Co., Edwin, 
Philadelphia, Pa. 


Horsburgh & Scott, Cleveland, O. 


Knell Air Brake Mfg. Co., Battle 
Creek, Mich. 

Messmer Mfg. Co., Ferd., St 
Louis, Mo 


New Process Raw Hide Co., Syra 
cuse, N. Y 


N. Y. Gear Works, Brooklyn, N. ¥ 

Nuttall Co., R. D., Pittsburgh, Pa. 

Patterson, Gottfried & Hunter, 
Ltd., New York. 

Philadelphia Gear Works, Phila- 
delphia, Pa 

Simonds Mfg. Co., Pittsburgh, Pa. 

Gears, Molded 

Caldwell & Son Co., H. W., Chi- 


cago, Ill. 
Franklin Mfg. Co., Sy 
Greenwald Co., lL. & I 
Gears, Rawhide 
Chicago Raw 

Ill 


racuse, N. Y. 
»., Cincin., ¢ 


Hide Co., Chicago, 
Fawcus Mch. Co., Pittsburgh, Pa. 
Horsburgh & Scott, Cleveland, O. 
New Process Raw Hide Co., Syra 
cuse, N. Y 
Nuttall Co., R. D., 
Gears, Worm 
Albro-Clem Elevator Co., 
phia, Pa. 


Pitsburgh, Pa. 


Philade! 


Fawcus Mach. Co., Pittsburgh, Pa. 
Morse, Williams ‘é Co., Phila., Pa. 
Nuttall Co., R. D., Pittsburgh, Pa. 
Simonds Mfg. Co., Pittsburgh, Pa. 
Graphite 

Dixon Crucible Co., Jos., Jersey 


City, » ie 
Lubriphite Co., Jersey City, N. J 
Obermayer Co., S., Cincinnati, O 
Grinders, Center 
Heald & Son, L. S., Barre, Mass. 
Hisey-Wolf Mach. Co., Cincin., O. 
Grinders, Cock 
Windsor Mach. 
Grinders, Wrill 
Gorton Mach. 

Wis 
Heald & Son, L. 8., 
Standard Too! Co., 


Co., Windsor, Vt. 


Co., Geo., Racine, 
Barre, Mass. 
Cleveland, O. 


Washburn Shops, Worcester, 
Mass. 
Wilmarth & Morman Co., Grand 


Rapids, Mich. 
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Grinders, Cutter 

Adams Co., Dubuque, Iowa. 

Automatic Mach. Co., Greenfield, 
Mass. 

Becker-Brainard Milling Mach. 
Co., Hyde Park, Mass. 

Brown & 1 egg Mfg. Co 
dence, R. 

Cincinnati Milling Mach. Co., Cin- 
cinnati, O. 

Garvin Machine Co., New York. 

Norton Emery Wheel Co., Worces- 
ter, Mass. 

Pratt & Whitney Co., Hartford, 
Conn. 

Rivett-Dock Co., 


. Provi- 


Boston, Mass. 


Woodward & Rogers Co., Hart- 
ford, Conn. 

Grinders, Disc 

Besly & Co., Chas. H., Chicago, 
Ill. 

Gorton Mach. Co., Geo., Racine, 
Wis. 

Iroquois Mach. Co., New York. 

Ransom Mfg. Co., Oshkosh, Wis. 


Grinders, Tool 
Barnes Co., B. F., 
Barnes Co., W. F. 
ford, Ill. 
Barr, H. G., Worcester, Mass. 
Brown & Sharpe Mfg. Co., Provl- 
dence, R. 
Diamond Mach. Co., Provi., B. I. 
Gisholt Mach. Co., Madison, Wis. 
Iroquois Mach. Co., New York. 


Rockford, Ill. 
& John, Rock- 


Landis Too! Co., Waynesboro, Pa. 

Modern Too! Co., Erie, Va. 

Northampton Emery Wheel Co., 
Leeds, Mass. 

Ransom Mfg. Co., Oshkosh, Wis. 

Safety Emery Wheel Co., Spring- 
field, O. 


Whitney Mfg. Co., Hartford, Ct. 


Grinding Machines 


Brown & Sharpe Mfg. Co., Provl- 
dence, R. I. 
Builders’ Iron Foundry, Provi- 
dence, R. I. 
Diamond Mach. Co., Prov., R. I. 
Falkenau-Sinclair Co., Phila., Pa. 
Goodell-Pratt Co., Greenfield, 
ass. 
Gorton Mach. Co., Geo., Racine, 
8. 
Greenfield ssach. Co., Greenfield, 
Mass. 
Hill, Clarke & Co., Boston, Mass. 


Hisey-Wolt Mch. Co., Cincin., O. 

Iroquois Mach. Co., New York. 

Landis Tool Co., Waynesboro, Pa. 

Marshall & Huschart Mchry. Co., 
Chicago, Ill. 


Mechanical Appliance Co., Mil- 
waukee, Wis. 

Northampton Emery Wheel Co., 
Leeds, Mass. 


Norton Emery Wheel Co., Worces- 
ter, Mass. 
Prentiss ‘ool & Supply Co., 


York: 
Ransom Mfg. Co., Oshkosh, Wis. 


New 


Safety Emery Wheel Co., Spring- | 


fleld, Ohio. 

Washburn Shops, Worcester, 
Mass. 

Webster & Perks Tool Co., Spring- 
field, O. 

Wilmarth & Morman Co., Grand 
Rapids, Mich. 

Woodward & Rogers Co., Hart- 
ford, Conn. 

Grinding Wheels 

Bullders’ Iron Foundry, Provl- 


dence, R. I 


Carborundum, Co., Niagara Falls, 


Provi., R. I. 
Bright- 


Co., 


Diamond Mach. Co., 
Hampden Cor. Wheel Co., 
wood, Mass. 
Northampton 
Leeds, Mass. 
Norton Emery Wheel Co., Worces- 
ter, Mass. 
Safety Emery Wheel Co., Spring- 
field, O 
Grindstones 
Lombard & Co., Boston, 
Gun Barrel Machinery 
Bement, Miles & Co., 
Diamond Mach. Co., 
Niles ‘Tool Works Co., New York. 
Pond Mach. ‘lool Co., New York. 
Reed Co., F. E., Worcester, Mass. 
Hack Saw Blades and Frames 


Emery Wheel 


Mass. 


New York. 
Provi., Rk I. 


Goodell-Pratt Co., Greenfield, 
Mass. 

Hammacher, Schlemmer & Co., 
New York. 

Millers Falls Co., New York. 

Patterson, Gottfried & Hunter, 
Ltd., New York. 

Starrett Co., L. S., Athol, Mass. 


West Haven Mfg. Co., New Haven, 
Conn. 


| Harrington, 


| Hack Saws, Power 


Hoefer Mfg. Co., 

Millers Falls Co., 

West Haven Mfg. 
Conn. 


Hammers, Drop 
Bement, Miles & Co., New York. 
Billings & Spencer Co., Hartford, 


Conn. 
Bliss Co., E. W., Brooklyn, N. Y. 
Iroquois Mach. Co., New York. 
Mossberg & Granville Mfg. Co., 
Providence, R. I. 
Perkins Mach. Co., 


Hammers, Pneumatic 


Freeport, Ill. 
New York. 
Co., New Haven, 


Boston, Mass. 


| Chicago Pneumatic Tool Co., Chi- 


cago, 


Cleveland Pneumatic Tool Co., 
Cleveland, O. 

Dallett & Co., Thos. H., Phila., Pa. 

Phila. Pneu. Tool Co., Philadel- 
phia, Pa. 

Q. & C. Co., Chicago, III. 

Standard Ry. Equip. Co., St. 


Louis, Mo. 
Hammers, Power 


Scranton & Co., 
Conn. 


The, New Haven, 


Hammers, Steam 

Bement, Miles & Co., New York. 

Bethlehem Fdry. & Mach. Co., So. 
Bethlehem, Pa. 


Chambersburg Engr. Co., Cham- 
bersburg, Pa. 
Cleveland Punch & Shear Wks. 


Co., Cleveland, 0. 
Pittsburg Shear Knife «& 

Co., Pittsburg, Pa. 
Heating and Ventilating Apparatus 
Buffalo Forge Co., Buffalo, N. Y. 
Heating Machines, Automatic 
Am. Gas Furnace Co., New York. 
Hoisting and Conveying Machinery 
Brown Hoisting Mchry. Co., New 

k 


York. 
Caldwell & 


Mach. 


son Co., H. W., Chi- 
cago, re 
Hunt Co., , West New Brigh- 
ton, N. a 
Link Belt Engineering Co., Phila- 


delphia, Pa 

Niles-Bement-Pond Co., 

Hoists, Electric 

C & C Electric Co., New York. 

Hunt Co., C. W., West New Brigh- 
ton, N. 

Northern Engineering Works, De- 
troit, Mich. 

Pawling & MHarnischfeger, Mil- 
waukee, Wis. 

Sprague Electric Co., New York. 


Hoists, Hand 


New York. 


Son & Co., 
Philadelphia, Pa. 

Yale & Towne Mfg. Co., 
York. 


Hoists, Pneumatic 


Edwin, 
New 


| Chicago Pneumatic Tool Co., Chi- 


eago, Ill. 
Cleveland Pneumatic 
Cleveland, O. 
Curtis & Co. Mfg. Co., 


Mo. 

Knell Air Brake Mfg. Co., Battle 
Creek, Mich. 

Northern Engineering Wks., De- 
troit, Mich. 

Rand Drill Co., New York. 

Hose Coupler 

Clark Co., W. J., Salem, O. 


Indicators, Speed 
Starrett Co., L. S., Athol, 


Indicators, Steam 

Crosby Steam Gage & Valve Co., 
Boston, Mass. 

Injectors 


Lunkenheimer Co., 
Sellers & Co., Wm., 


Inspection and Tests 
Hunt Co., Robt. W., 
Instruction Schools 


Tool 
St. Louis, 


Co., 


Mass. 


Cincinnati, O. 
Phila., Pa. 


Chicago, III. 


See Schools, Correspondence. 
Jacks, Hydraulic 
Bethlehem Fdry. & Mch. Co., So. 


Bethlehem, Pa. 
Watson-Stillman Co., 
Key Seaters 
Baker Bros., 


New York. 


Toledo, QO. 


Bement, Miles & Co., New York. 

Chattanooga Mchry. Co., Chatta- 
nooga, Tenn. 

Davis Mach. Co., W. P., Roches- 
ter, - 

| Mitts & Merrill, Saginaw, Mich. 





Keys, Machine 

Standard Gauge Steel Co., Beaver 
Falls, Pa. 

Whitney Mfg. Co., Hartford, Ct. 

Lamps, Arc 

General Electric Co., N. Y. ae 

Western Electric Co., Chicago, II] 


Westinghouse Elec. & Mfg. Co., 
Pittsburgh, Pa. 

Lathe Attachments 

National Machine Tool Co., Cin- 
cinnati, O 

Lathe Dogs 

Armstrong Bros. Tool Co., Chi- 
cago, 

ae & Co., Chas. H., Chicago, 

Le amt, Wm. G., So. Norwalk, 

Pratt "ke Whitney Co., Hartford, 
Conn. 

Tindel-Morris Co., Eddystone, Pa. 

Lathes 

Affieck, Geo. E., New York. 

American Tool Wks. Co., Cin., O. 


Automatic Mach. Co., Greenfield, 
Mass. ’ 
Barker & Co., Wm., 
Karnes Co., B. w., 
Barnes Co., W. F. 
ford, Ill. 
Bement, Miles & Co., 
Blaisdell & Co., P., 
Mass. 
Bradford Mach 


Cincinnati, O. 
Rockford, III. 
& John, Rock- 


New York. 
Worcester, 


Tool Co., Cin., O. 


Bullard Mach. Tool Co., Bridge- 
port, Cunn. 

Davis Mach. Co., W. P., Roches- 
ter, N. 

Diamond Machine Co., Prov. RB. L 

Drape r Mach. Tool Co. , Worcester, 
Mass. 


Fay & Scott, 

Flather & Co., 

Garvin Mach. 

Greaves, Klusman Co., 

Harrington, Son & Co., 
Philadelphia, Pa. 

Hendey Mach. Co., 

Hill, Clarke & Co., Boston, Mass. 

Le Blond Mach. Tool vco., R. K., 
Cincinnati, O. 

Lodge & Shipley Mch. Too! Co., 
Cincinnati, O. 

McCabe, J. J., New York. 

Marshall & Huschart Mehry. Co., 
Chicago, Ill. 

Milwaukee Machine Tool Co., Mil- 
waukee, Wis. 

New aan Mfg. Co., 
Co 

Niles ' T 001 Works Co., New York. 

Pond Mach. Tool Co., New York. 


Dexter, Me. 

Nashua, N. H. 
Co., New York. 
Cincin., O. 
Edwin, 


Torrington, Ct. 


New Haven, 


Pratt & Whitney Co., Hartford, 
Cc " 

Prentice Bros. Co., Worcester, 
Mass 


Prentios Tool & Supply Co., New 
York. 

Reed Co., F. 

Schumacher & Boye, 
hio. 


Sebastian Lathe Co., 


E., Worcester, Mass. 
Cincinnati, 


Cincin., O. 


Seneca Falls Mfg. Co., Seneca 
Falls, N. Y. 

Washburn Shops, Worcester, 
Mass. 


Lathes, Automatic Screw-Threading 


Automatic Machine Co., Bridge- 
port, Conn. 
Lathes, Bench 
—— Watch Tool Co., Boston, 
Waltham, 


Loop tack Mach. Co., 


Ww sithens Watch Tool Co., Spring- 
field, Mass. 


Lathes, Boring 
Streit Mach. Co., A., 


Lathes, Wood 


Cincin., O. 


American Machinery Co., Grand 
Rapids, Mich. 

Letters, Pattern 

trim, A. W., Seneca Falls, N. Y. 

Butler, A. G., N. Y. City. 

Levels 

Mass. Tool Co., Greenfield, Mass. 

Starrett Co., L. S., Athol, Mass. 


Lockers, Clothes 

Merritt & Co., Philadelphia, Pa. 

Narragansett Mach. Co., Provi- 
dence, R. I. 

Locomotives, Shop 

Hunt Co., C. W., West New Brigh- 
ton, N.. ¥. 





Lubricants 
Besly & Co., Chas. H., Chicago, III. 


Dixon Crucible Co., Jos., Jersey 
City J. 

Lubriphite Co., Jersey City, N. J. 

Lubricators 


Besly & Co., Chas. H., Chicago, II. 
Bowen Mfg. Co., Auburn, ie 4 
Crane Co., Chicago, IIl. 
Lubriphite Co., Jersey City, N. J. 
Lunkenheimer Co., Cincinnati, O. 


Machine Screws 


Atlantic Mach. Screw Co., Boston, 
Mass. 

Worcester Mach. Screw Co., Wor- 
cester, Mass. 


Machinery Builders, Special 


American Fdry. & Mach. Co., 
Hanover, Pa. 
Blanchard Mach. Co., The, Bos- 
ton, Mass. 
J. M., Rochester, 


—., _& Co., 
N. 


mR. Mach. Co., Cleveland, O. 

Fawcus Mch. Co., Pittsburgh, Pa. 

Hart Frederick, Poughkeepsie, 
NY 


Hoefer Mfg. Co., Freeport, Ill. 
Knell Air Brake Mfg. Co., Battle 
Creek, Mich. 


eparenee Mfg. Co., Richmond Val- 
. = me! | 4 
National Tool & Stamping Co., 


Philadelphia, Pa. 
Pratt & Whitney Co., 
Conn. 
Simonds Mfg. Co., Pittsburgh, Pa. 
Turner Mach. Co., Danbury, Ct. 
Woodward & Rogers Co., Hart- 
ford, Conn. 


Machinists’ Small Tools 

Besly & Co., Chas. H., Chicago, I!). 

Billings & Spencer Co., Hartford, 
Conn. 

Brown & Sharpe Mfg. Co., 
dence, R. I. 

Brown & Zortman Mchry. Co., 
Pittsburg, Pa. 


Hartford, 


Provi- 


Cleveland Twist Drill Co., Cleve- 
land, O 
Hammacher, Schlemmer & Co., 


New York. 
Kendrick & Davis, Lebanon, N. H. 
McCrosky & Huber, Cincinnati, O. 
Mass. Tool Co., Greenfield, Mass. 
Patterson, Gottfried & Hunter, 
Ltd., New York. 
Sawyer ‘Tool Mfg. Co., Fitchburg, 
Mass. 


Slocomb Co., J. T., Provi., R. I. 

Starrett Co., L. S., Athol, Mass. 

Machinists’ Supplies 

Patterson, Gottfried & Hunter, 
New York. 

Mlandrels, Expanding 

Nicholson & Son, W. H., Wilkes 
barre, Pa. 

Mandrels, Solid 

Cleveland Twist Drill Co., Cleve- 
land, O. 

Morse Twist Drill & Mach. Co., 
New Bedford, Mass. 

Rogers, John M., Boat, Gage & 
Drill Works, Gloucester City, 


N. J. 
Standard Tool Co., Cleveland, O 
Measuring Machines 


Rogers, John M., Boat, Gage & 
Drill Works, Gloucester City, 
N. J. 

Metal, Bearing 

ee d & Co., Chas. H., Chicago, 

Games Metal Works, Rochester, 

Patterson, Gottfried & Hunter, 
New York. 


Phosphor Bronze Smelting Co., 
Philadelphia, Pa. 


Spence Mfg. Co., Milwaukee, Wis 

Micrometer Calipers 

Brown & Sharpe Mfg. Co., 
dence, R. I. 

Sawyer Tool Mfg. 

8S 


Provi 


Co., Fitchburg, 
Mass. 

Slocomb Co., J. T., 
B42. 

Starrett Co., L. S., Athol, 

Milling Attachments 

The Adams Co., Dubuque, Iowa 


Providence, 


Mass 


Becker-B-ainard Milling Mach. 
o., Hyde Park, Mass. 
Brown & Sharpe Mfg. Co., Provi- 


dence, R. 

Cincinnati Milling Mach. Co., Cin- 
cinnati, O. 

Kempsmith Mfg. Co., 
Wis. 


Milwaukee, 
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Milling Machines, Bench 
Faneuil Watch Tool Co., Boston, 
Mass. i 
Hill, Clarke & Co., 
Loop-Li Lock Mach. Co., 
as 


Boston, Mass. 
Waliuam, 


Waltham Watch Tool Co., Spring- 
field, Mass. 


Milling Machines, Horizontal 
Adams Co., Dubuque, lowa. 
Beaman & Smith Co., Prov., R. I. 
Becker-Brainard Milling Mach. 
Co., Hyde Park, Mass. 
Bement, Miles & Co., New York. 


Hendey Mach. Co., Torrington, Ct. 

In — Mill. Mach. Co., Rock- 
ord, 

Newton Mach. Tool Wks., Phila- 
delphia, Pa. 


Niles Tool Works Co., New York. 

Pratt & Whitney Co., Hartford, 
Conn. 

Milling Machines, Plain 

American Tool Wks. Co., Cin., O. 

Aurora Tool Works, Aurora, Ind. 

Becker-Brainard Milling Mach. 
Co., Hyde Park, Mass. 

Bement, Miles & Co., New York. 

Brown & Sharpe Mfg. Co., Provi- 


dence, R. 
Brown & Zortman Mchry. Co., 
Pittsburg, Pa. 


Cincinnati Milling Mach. Co., Cin- 


cinnati, O. 

Garvin Mach. Co., New York. 

Hendey Mach. Co., Torrington, Ct. 

Hill, Clarke & Co., Boston, Mass. 

Kempsmith Mfg. Co., Milwaukee, 

is. 

Le Blond Mach. mB. Bis 
Cincinnati, O. 

Marshall & Huschart Mchry. Co., 
Chicago, Ill. 

McCabe, J. J.. New York. 

Owen Mach. Tool Co., Springfield, 
Ohio. 

Prentiss Tool & Supply Co., New 
York. 

Whitney Mfg. Co., Hartford, Ct. 


Milling Machines, Portable 


Tool Co., 


Underwood & Co., H. B., Phila- 
delphia, Pa. 

Milling Machines, Universal 

American Tool Wks. Co., Cin.. O. 

Aurora Tool Works, Aurora, Ind 

Becker-Brainard Milling Mach. 
Co., Hyde Park, Mass. 

Bement, Miles & Co., New York. 

Brown & Sharpe Mfg. Co., Provi- 


dence, R. I. 

Brown & Zortman Mcehry. Co., 
Pitsburg, Pa. 

Cincinnati Milling Mach. Co., Cin- 


cinnati, O. 

Garvin Mach. Co., New York. 

Hendey Mach. Co., Torrington, Ct. 

Hill, Clarke & Co., Boston, Mass. 

ae Mfg. Co., Milwaukee, 

8. 

Le Blond Mach. Tool Co., R. K., 
Cincinnati, O. 

Marshal! & Huschart Mchry. Co., 
Chicago, Ill. 

McCabe, J. J., New York. 

Niles Tool Works Co., New York. 

Owen Mach. Tool Co., Springfield, 
Ohio. 

<7 Tool & Supply Co., New 


ork. 

Waltham Watch Too! Co., 
field, Mass. 

Milling Machines, Vertical 

Becker-Brainard Milling Mach. 
Co., Hyde Park, Mass. 

Bement, Miles & Co., New York. 

Brown & Sharpe Mfg. Co., Provi- 
dence, R. 

Brown & azortman Mchry. Co., 
Pittsburg, Pa. 


Spring- 


Garvin Mach. Co., New York. 

Ingersoll Miuil. Mach. Co., Rock- 
ord, Ill. 

Newton Mch. Tool Works, Phila- 
delphia, Pa. 

Niles Tool Works Co., New York. 

Owen Mach. Tool Co., Springfield, 
Ohio. 

Pratt & Whitney Co., Hartford, 


‘onn 
Quint, A. D., Hartford, Conn. 


Milling Tools, Adjustable 
Geometric Drill Co., New Haven, 


Conn. 
Rogers, Boat, Gage & Drill Wks., 
John M., Gloucester City, N. J. 


Molding Machines 

The Adams Co., Dubuque, Iowa. 

American Foundry & Mach. Co., 
Hanover, Pa. 

Tabor Mfg. Co., Philadelphia, Pa. 

Webster & Perks Tool Co., Spring- 
field, 





Motors, Electric 


Akron Elec. Mfg. Co., Akron, O. 
C & C Electric Co., New York. 
oe Engr. Co., Milwaukee, 
8 
Commercial Electric Co., Indian- 
apolis, Ind. 
Crocker-Wheeler Co., Ampere, N.J. 
Eck Dynamo & Motor Wks., Belle- 
ville, N. J. 
General Electric Co., New York. 
Jantz & Leist Elec. Co., Cin., O. 
Mechanical Appliance Co., Mil- 
waukee, Wis. 
Milwaukee Elec. 
wi 


8. 
eegenere Elec. Mfg. Co., Madison, 
s. 
Robbins & Myers Co., Springfield, 
Ohio. 
Ill 


York. 
Har- 


Co., Milwaukee, 


Roth Bros. & Co., Chicago, 
Sprague Electric Co., New 
Storey Motor & Electric Co., 
rison, N. J. 
Triumph Elec. Co., 
Western Electric Co., 


Cincinnati, O. 
Chicago, IIl. 


Westinghouse -——? & Mfg. Co., 
Pittsburgh, 

Name Plates 

Franklin Mfg. Co., Syracuse, N. Y 


Nut Tappers 
Bee Bolt and Nut Machinery. 


Oil Cups and Covers 

Bay State Stamping Works, Wor- 
cester, Mass. 

Besly & Co., Chas. H., Culenty Ill. 

Bowen Mfg. Co., Auburn, N. ¥ 

Crane Co., Chicago, Ill 

Lunkenheimer Co., Cincinnati, O. 


Tucker, W. W. & C. F., Hartford, 
Conn. 

The Winkley Co., Hartford, Conn. 

Oils 

Besly & Co., Chas. H., Chicago, Il. 

Oil Stones 


Pike Mfg. Co., Pike Station, N. 
Packing, Steam Joint 
Jenkins Bros., New York. 


N. Y. Belting & Packing Co., New 
York. 

Peerless Rubber Mfg. Co., New 
York. 

Pans, Lathe 

Lyon Metallic Mfg. Co., Chicago, 
Ill. 

New Britain Mch. Co., New Brit- 
ain, Conn. 

Pans, Shop 

Lyon Metallic Mfg. Co., Chicago, 

Patents 

Baldwin, Davidson & Wight, 


Washington, D. ¢ 
Straley, Hasbrouck 
New York. 
Pattern Shop Machinery 
American Machinery Co., 
Rapids, Mich. 
Baker Bros., Toledo, O. 
Brown & Zortman Mehry. Co., 
Pittsburg, Pa. 
Fay & Scott, Dexter, Me. 
Greaves, Klusman & Co., Cin., O. 
— Tool & Supply Co., New 
fork. 


& Schloeder 


Grand 


Washburn Shops, Worcester, 
Mass. 

Pencils 

Keuffel & Esser Co., New York. 


Phosphor Bronze 

Prosphor Bronze 
Philadelphia, Pa. 

Pinion Cutters 

Loop-Lock Mach. Co., 
Mass. 


Pipe and Fittings 
Crane Co., Chicago, Il. 
Pipe Cutting and Threading 


Smelting Co., 


Waltham 


Machines 
Bignall & Keeler Mfg. Co., Ed 
wardsville, Ill. 
Curtis & Curtis Co., Bridgeport, 
Conn. 
Merrell Mfg. Co., Toledo, O. 
Reed Mfg. Co., Erie, Pa. 
Saunders’ Sons, D., Yonkers, N. Y 
Wells Bros. Co., Greenfield, Mass 
Pipe Fitters’ Tools 
Cleveland Twist Drill Co., Cleve 
land, O. 
Saunders’ Sons, D., Yonkers, N. Y 


Standard :ioo! Co., Cleveland, O 
Planer, Jack 
Armstrong 


cago, Ill, 


tros. Tool Co., Chi- 








Planers 

Affleck, Geo. E., New York 
American Too! Wks. Co., Cin., O. 
Belmer Mach. Tool Co., Cin., O 


Bement, Miles & Co., New York. 

Betts Mach. Co., Wilmington, Del. 
Cincinnati Planer Co., Cincin., O. 
Detrick & Harvey Mch. Co., Balti- 


more, Md. 
Flather Planer Co., Mark, Nashua, 
; 
Co., New York. 


x we 
Garvin Mach. 
A., Cincinnati, O 


Gray Co., G. 
Harrington, Son & Co., Edwin, 
Pa. 


Philadelphia, 
Hendey Mach. Co., Torrington, Ct. 
Hill, Clarke & Co., Boston, Mass. 
McCabe, J. J., New York. 
Niles Tool Works Co., New York. 
New Haven Mfg. Co., New Haven, 

Conn. 

New York. 


Pond Mach. Tool Co., 


Prentiss Tool & Supply Co., New 
York. 
Sellers & Co., Wm., Phila., Pa. 


Whitcomb Mfg. Co., Worcester, 
Mass. 
Woodward & Powell Planer Co., 


Worcester, Mass. 


Planers, Bench 
Bartlett, E. E., 


Planers, Portable 


Boston, Mass. 


Underwood & Co., H. B., Phila 
delphia, Pa. 

Planers, Rotary 

Bement, Miles & Co., New York 


Cleveland Punch & Shear Works, 
Cleveland, O. 


Newton Mach. Tool Wks., Phila- 
delphia, Pa. 

Pond Mach. i100] Co., New York. 

Underwood & Co., H. B., Phila 
delphia, Pa 

Presses, Hand 

Elmes Engr. Wks., Chas. F., Chi 
cago, Lil 

Perkins Mach. Co., So. Boston, 
Mass. 

Presses, Hydraulic 

Elmes Engr. Works, Chas. F., Chi 
cago, Ill 

Watson-Stillman Co., New York 


Presses, Power 


Automatic Mach. Co., Bridgeport, 
Conn. 

Bethlehem tdry. & Mch. Co., So 
Bethlehem, Pa. 

Bliss Co., Lk. W., Brooklyn, N. Y. 

Brown & Zortman Mchry. Co., 
Pittsburgh, Pa. 

Chambersburg Engr. Co., Cham 
bersburg, Pa. 

Mossberg & Co., 


Granville Mfg. 
Providence, R. I 


Perkins Mach. Co., Boston, Mass 


Prentiss Tool & Supply Co., New 
York 

Profilers 

Garvin Mach. Co., New York 

Pratt & Whitney Co., Hartford, 
Conn. 


PulleyTurning and Boring Machir es 


Harrington, Son & Co., Edwin, 
Philadelphia, Pa. 

New Haven Mfg. Co., New Haven, 
Conn. 


New York. 
Cincin., O. 


Niles Tool 
Streit Mach. 


Pulleys 
American 


Works Co., 
. ae 


Pulley Co., VPhila., 

Caldwell & Son Co., tu. W., Chi 
eago, Il. 

Cresson Co., Geo. V., Phila., Pa. 

Federal Mfg. Co., Cleveland, O. 

Howard Iron Wks., Buffalo, N. Y 

Oneida Steel Pulley Co., Oneida, 


nN. 2. 
Patterson, Gottfried & 
New York. 
Reeves Pulley Co., 
The Xylotite Co., 
Pulleys, Friction Cone 
Evans Friction Cone Co., 
Mass 
Pulleys, Speed Changing 
Speed Changing Pulley Co., 


Hunter, 


Columbus, Ind 
Cincinnati, O 


Boston, 


Indianapolis, Ind 
Pumps, Hydraulic 
Elmes Engr. Wks., Chas. F., Chi 
cago, Ill 
Watson-Stillman Co., New York 
Punches, Hydraulic 
tjement, Miles & Co., New York 
Bethlehem KFdry. & Mch. Co., So 
sSethlehem, Pa. 
Watson-Stillman Co., New York. 





Punches, Power 
Bliss Co., E. W., 
Bremer Mach. & 
mazoo, Mich. 
Buffalo Forge Co., 
Cincinnati Punch 
Cincinnati. O 


N. Y¥. 
Kala- 


Brooklyn, 
Tool Co., 


Buualo, N. Y. 
& Shear Co., 


Cleveland Punch & Shear Wks. 
Co., Cleveland, O. 
Hilles & Jones Co., Wilmington, 
Del. 
Long & Allstatter Co., Hamilton, 
Ohio. 
Perkins Mach. Co., So. Boston, 
Mass 
Pictebucs Shear Knife & Mach 
Pittsb urg, Da 


mesa Mechry. Co., Cleveland, O 


Rack Cutting Machines 


Fellows Gear Shaper Co., Spring 
field, Vt 
Le Blond Macu. Tool Co., R. K., 


Cincinnati, O 


Reed Co., F. Worcester, Mass 

Racks, Cut 

Fellows Gear Shaper Co., Spring 
field, Vt 

Nuttall Co., R. D., Pittsburgh, Pa 

Simonds Mfg. Co., Pittsburgh, Pa 

Standard Gauge Steel Co., Beaver 
Falls, Pa. 

Racks, Tool 

Lyon Metailic Mfg. Co., Chicago 
Il] 

New Britain Mach. Co., New Brit 
ain, Conn 

Reamers 

Cleveland iwist Drill Co., Cleve 
land, O 

Clough, R. M., Tolland, Conn 


McCrosky & Huber, Cincinnati, O 


Morse Twist Drill & Mach. Co 
New Bedford, Mass. 

New Process Twist Drill Co., 
Taunton, Mass 

Pratt & Whitney Co., Hartford, 
Conn 

Rogers, John M., Boat, Gage & 
— Works, Gloucester City, 


St: ne Tool 
Wells Bros. Co., 


Reaming Stands 
Flather Planer Co., Mark, Nashua, 
N. 8. 


Co., Cleveland, O 
Greenfield, Mass 


Riveters, Hydraulic 
Bement, Miles & Co., 
Watson-Stillman Co., 


New York 
New York 
Riveters, Pneumatic 
Bement, Miles & Co., 
Cleveland Pneumatic 
Cleveland, ( 
Philadelphia 


New York 
Tool Co., 


Pneumatic Too! Co., 


P xe Pa. 
& C Co., Chicago, Ill. 

Standard "Ry. Equip. Co., St. 
Louls, Mo 


Riveting Machines 

Bement, Miles & Co., New York 

Bethlehem Foundry & Mach. Co., 
So. Bethlehem, Pa. 

Chambersburg Engr. Co., 
bersburg, Pa 

Long & Allstatter Co., 
Ohio. 

Perkins Mach. So. 
Mass. 


Cham 
Hamilton, 


Co., Boston, 


Roller and Ball Bearings 


Auburn Ball Bearing Co., Auburn, 


Bearing Co., Bantam, Conn. 
Ball Bearing Co., Philadel., Pa 
Bantam Mfg. Co., Bantam, Conn. 
Iroquois Mach. Co., New York 
Mossberg & Granville Mfg. Co., 


Providence, R. I. 


Rolling Mill Machinery 

Cleveland Punch & Shear 
Co., Cleveland, O. 

Hilles & Jones Co., 
Del 

Iroquois Mach. Co., New York 

Mossberg & Granville Mfg. Co., 
Providence, R 

Pratt & Whitney Co., 


Ball 


Wks 


Wilmington, 


Hartford, 


Conn 

Rubber Gcods, Mechanical 

N a a -Iting & Packing Co., New 
Yo 

} Peerle ess Rubber Mfg. Co., New 

York. 

Rules, Steel 

Mass. Tool Co.. Greenfield, Mass 

Sawyer Tool Co., Fitchburg, Mass. 


Slocomb Co., J. T., Provi., R. 
Starrett Co.. L. S., Athol, Mass. 





AMERICAN 


MACHINIST 


February 26, 1903. 





Safety Vaives, Pop 
Crane Co., Chicago, Ill. 

Crosby Steam Gage & Valve Co., 
Soston, Mass. 
Lunkenheimer Co., 

Sand Mixing;Machines 
Obermayer Co., 8., Cincinnati, ¢ 


Cincinnati, O. 


Sand Blast Apparatus 
Paxson Co., J. W., Philadel., I 


Sawing Machines, Metal 

Cleveland Punch & Shear Works 
Co., Cleveiand, O. 
Cochrane-Bly Mach. 
chester, 2} 

Newton Mac h. 
delphia, Pa. 

Pratt & Whitney Co., 
Conn. 

Reade Mehry. Co., 

West Haven Mfg. Co., 
Conn. 


Sawing Machines, Wood 
American Machinery Co., 
Rapids, Mich 
Brown & Zortman 
Pittsburg, Pa. 

Schools, Correspondence 

Amer. School of Correspondence, 
Boston, Mass. 2 

Consolidated Schools, N. Y. City. 

International Correspond. Schools, 
Scranton, Pa. 


Screw Machines, Automatic 

Brown & Sharpe Mfg. Co., 
dence, R. L. 

Cleveland Automatic Mach. Co., 
Cleveland, OU. 

Dreses Mach. Tool Co., Cincin., O 

Marshal! & Huschart Mchry. Co., 


Chicago, Ill. 
Windsor Mach. Windsor, Vt. 


Screw Machines, Hand 
Brown & Sharpe Mfg. Co., 
dence, R. 
Cleveland Automatic Mach. Co., 
Cleveland, O. 
Draper Mach. 
ter, Mass 
Garvin Mach. Co., 
Jones & Lamson Mch. 
field, Vt. 
Pearson Mach. 
Potter & a 
Pawtucket, R. 
Pratt & Whitney "Co., 
Conn. 
Warner & Swasey Co., Cleveland, 


Ohio. 
Windsor Mach. Co., Windsor, Vt. 


Screw Machinery, Wood and Lag 


Baker Bros., Toledo, Ohio. 
Cook Co., Asa S., Hartford, Conn. 


Screw Plates 

Besly & Co., Chas. H., Chicago, Ill. 

Carpenter Tap & Die Co., J. M., 
Pawtucket, R. I. 

Card Mfg. Co., S. W, Mansfield, 
Mass. 

Morse Twist Drill & Mach. Co., 
New Bedford, Mass. 

Wells Bros. Co., Greenfield, Mass. 

bad ag & Russell Mfg. Co., Green- 

d, 


Works, Ro- 
z. 

Tool Works, lhila- 
Hartford, 


Cleveland, O. 
New Haven, 


Grand 


Mehry. Co., 


Provi- 


Co., 


Provi- 


Tool Co., Worces- 
New York. 
Co., Spring- 


Co., Chicago, Ill. 
Mach. Co., 


Hartford, 


Second Hand nesiidiiiie 

Affleck, Geo. E., New York. 

Baird Machy. Co., Pittsburg, Pa. 
Bowler & Co., Geo. H., Cleveland, 


Ohio. 
Mchry. & Supply Co., Al- 


Carlin 
legheny, Pa. 
Dawson, John H., Chicago, Il. 
Fairbanks Co., Philadelphia, Pa. 
Garvin Mch. Co., New York. 
Hill, Clarke « Co., Boston, Mass. 
Marshall & Huschart Mchry. Co., 
Chicago, Ill. 
McCabe, J. J., 
Niles-Bement-Pond Co., 
Pratt & Whitney Co., 
Conn. 
Prentiss Tool & Supply Co., 
York. 
Toomey, Frank, Philadelphia, Pa. 
Wickes Lros., New York. 
Wormer Machy. o, & CG. 
Mich. 


Separators, Magnetic 
Worcester, 


New York. 
New York. 
Hartford, 


New 


Detroit, 


Sawyer, Ezra, Mass. 
Shapers 

American Tool Wks. Co., Cin., O. 
Barker & Co., Wm., Cincinnati, O. 
Bement, Miles & Co., New York. 
Cincinnati Shaper Co., Cincin., O 
Flather Planer Co., Mark, Nashua, 


New York. 


N. H. 
Garvin Mach. Co., 
4jould & Eberhardt, Newark, N. J. 





| Potter & 





Shapers— Continued 

Hendey Mch. Co., 

Hill, Clarke & Co., Boston, Mass. 

Kelly Co., R. A., Xenia, Ohio. 

Marshall & Huschart Mehry. Co., 
Chicago, Ill. 

New Haven Mfg. Co., New Haven, 
Conn. 

Niles Tool Works Co., New York. 

Perkins Mach. Co., So. Boston, 
Mass. 


Torrington, Ct. 


Johnston Mach. Co., 
Pawtucket, R. I. 


Smith & Milis, Cincinnati, O. 


Shears, Power 

Bethlehem Fdry. 
Lethlehem, 1a. 

Bliss Co., E. W., Brooklyn, N Y. 

Bremer Mach. & Tool Co., Kala- 
mazoo, Mich. 

Buffalo Forge Co., Buffalo, N. Y. 

Cincinnati Punch & Shear Co., 
Cincinnati, O. 


& Mch. Co., So. 


Cleveland Punch & Shear Works, | 


Cleveland, O. 
Hilles & Jones Co., Wilmington, 
De 
Long & Allstatter Co., Hamilton, 
Ohio. 
Perkins 
Mass. 
Pittsburg Shear Knife 
Co., Pittsburg, Pa. 
Reade Mchry. Co., Cleveland, O. 


Shears, Rotary 

Bethlehem Foundry & Mach. 
So. Bethlehem, Pa. 

Detrick & Harvey Mach. Co., Bal- 
timore, Md. 

Perkins Mach. 
Mass. 


Shelving, Shop 
New Britain mach. 
ain, Conn. 
Slide Rests 
Bartlett, E. 
Reed Co., F. 
Slotters 
Baker Bros., ‘Toledo, Ohio. 
Barr, H. G., Worcester, Mass. 
Bement, Miles & Co, New York. 
Betts Mach. Wks., Wilmington, 
Del. 
Garvin Mach. Co., New York. 
New Haven Mfg. Co., New Haven, 


Conn. 
Newton Mach. Tool Wks., Phila- 
New York. 


Mach. Co., So. Boston, 


& Mach. 


Co., So. Boston, 


Co., 


E., Boston, Mass. 
K., Worcester, Mass. 


delphia, Pa. 
Niles Tool Works Co., 
Sockets and Sleeves 
New Process Twist 
Taunton, Mass. 
Sprocket Chains 
See Driving Chaine. 


Stampings, Sheet Steel 
Federal mfg. Co., Cleveland, O. 


Stamps, Steel 

The Chandler 
Mass. 

Schwerdtle Stamp 
port, Conn. 

Steel, Machinery 

Boker & Co., Hermann, New York. 

Patriarche & Bell, New York. 

Ward & Son, Edgar T., Boston, 
Mass. 

Steel, Sheet 

Federal Mfg. Co., Cleveland, O. 

Ward & Son, Edgar T., Boston, 
Mass. 

Steel, Tool 

Boker & Co., Hermann, New York. 

— Sterling Steel Co., Demmler, 


Drill Co., 


Co., Springfield, 


Co., Bridge- 


<a & Bell, New York. 
Patterson, Gottfried & Hunter, 
Ltd., New York. 


Stones, Oil 
Pike Mfg. Co., 


Straightener, Hydraulic 


Bement, Miles & Co., New York. 
Watson-Stillman Co., New York. 


Swaging Machines 
Excelsior Needle Co., Torrington, 


Conn. 
Iroquois Mach. Co., New York. . 
Mossberg & Granville Mfg. Co., 
Providence, R I. 


Switchboards 

C & C Electric Co, New York. 

Triumph Elec. Co., Cincinnati, O. 

Western Electric Co., Chicago, III. 

Westinghouse Elec. & Mfg. Co., 
Pittsburg, Pa. 


Co., | 


Winter 





| Oneida Steel 


Patterson, 


Washburn 


Pike Station, N. H. | 
| Link Belt Dsctacentian Co., Phila- 


| Maris Bros., 
| Yale & 


| Tapping Machines and Attachments 


Baker Bros., Toledo, O. 
The Beaman & Smith Co., Proyi- 
dence, R. 
tickford Drill & Tool Co... Cn... 
Cincinnati Mach. Tool Co., Cin- 
cinnati, O. 
Errington, F. A., N. Y. City. 
Fosdick Mach. Co., Cin., O 
Garvin Mach. Co., New York. 
Geometric Drill Co., 
Conn 
Modern Too! Co., 
Murray Mfg. Co., 
ley, 8S. I., N. Y. 
Pratt & Whitney Co., 


Conn. 
Quint, A. D., 


Erie, Pa. 


Hartford, 


Hartford, Conn. 


Webster & Perks Tool Co., Spring- | 


field, O. 
Woodward & 
ford, Conn. 


Taps and Dies 

Besly & Co., Chas. H., Chicago, III. 

Card Mfg. Co., S. W., Mansfield, 
Mass 

Carpenter Tap *. Die Co., J. M., 
Pawtucket, 


Rogers Co., 


R. 
| Cleveland Twist rit Co., Cleve- 


land, O. 
Crane Co., 
Geometric Drill Co., 

Conn. 


Chicago, Ill. 
New Haven, 
Hamacher, 


& Co., 
New York. 

Morse Twist Drill & Mach. Co., 
New Bedford, Mass. 
Patterson, Gottfried & 

Ltd., New York. 
Pratt & Whitney Co., 
Conn. 
Standard Tool Co., Cleveland, O. 


Schlemmer 


Hunter, 


Hartford, 


Webster & Perks Tool Co., Spring- 


New Brit- | 
| Wiley & Russell Mfg. Co., Green- 


field, O. 
Wells Bros. Co., Greenfield, Mass. 
field, Mass. 


Bros. Co., Wrentham, 


Mass. 
Taps, Collapsing 


Geometric Drill Co., New Haven, 
Conn. 


Telephone System 


Clark Auto. Telephone Switch 
Board Co., Providence, R. I. 


Thread Cutting Tools 


Besly & Co., Chas. H., Chicago, Ill. 
Pratt & Whitney Co., Hartford, 


Conn. 
Rivett-Dock Co., 
Tool Holders 
ee Bros. Chi- 

cago, 

mm, & Pettis Mfg. Co., New 

Haven, Conn. 

McCrosky & Huber, Cincinnati, O. 
Tools, Small 
See Machinists’ Small Tools. 


Transmission Machinery 

American Pulley Co., Phila., Pa. 

Caldwell & Son Co., H. W., Chi- 
cago, Ill. 

Cresson & Co., Geo. V., Phila., ae 

Federal Mfg. Co., Cleveland, 

Link-Belt Engineering c., Phile- 
delphia, Pa. 

Netisnal Machine Tool 
cinnati, 


Boston, Mass. 


Tool Co. 


Co., Cin- 


Pulley Co., Oneida, 

Gottfried & 
Lid., New York. 

Reeves Puliey Co., Columbus, Ind. 

Trimmers, Wood 

Amer. Mchry. Co., Grand Rapids, 
Mich. 


Hunter, 


Shops, Worcester, 


Mass. 


Trolleys and Tramways 


Harrington, Son & Co., Edwin, 
ae Pa. 

Hunt Co., C. W., West New Brigh- 
ton, N. ¥ 


delphia, Pa. 
Philadelphia, Pa. 
Mfg. Co., 


Towne New 


York. 


| Tubing, Steel 


—av Steel Tube Co., Pittsburgh, 
a. 


| Turret Machines 
| Automatic Mach. Co., 
| M 


Greenfield, 


ass. 
ath 0. Mach. Tool Co., Cincin- 
nat 
Brown & Sharpe Mfg. Co., 
dence, R. I. 
Bullard Mach. Tool Co., 
port, Conn. 


Provi- 


Bridge 


| Dreses Mach. 


| Hill, 


New Haven, | 


| Milwaukee Mach. Tool , 

Richmond Val- | slate 
| Niles Tool Works Co., 
| Pearson Mach. Co., 
| Potter & 


Hart- | 





Turret Machines—Continued 
Too! Co., Cincin., O. 
Flather & Co., Nashua, N. H. 
Garvin Mach Co., New York 
Gisholt Mch. Co., Madison, Wis. 
Clarke & Co., Boston, Mass. 
Jones & Lamson Mch. Co., Spring- 
field, Vt. 
, Blond Mach. Tool Co., RB. K., 
Cincinnati, O. 
Lodge & aor Mach. Tool Ce., 
Cincinnati, 
Mil- 


New York. 
Chicago, Il. 
Johnston Mach. Co., 
Pawtucket, R. 
weseer & Swasey Co., Cleveland, 
110 
Windsor Mach. Co., Windsor, Vt. 


Turrets, Carriage 
Fay & Scott, Dexter, Me. 
Twist Drills 


Cnet Twist Drill Co., Cleve 
land, 
on Me 
New York. 
Morse Twist Drill & M. Co., New 
Bedford, Mass. 
Drill Co., 


New Process Twist 
Taunton, Mass. 
Patterson, Gottfried & Hunter, 
Ltd., New York. 
Standard Tool Co., Cleveland, O. 
Unions, Brass 
Nolte 


Universal Joints 
Baush Machine Tool Co., Spring- 


field, Mass. 
Vanderbeek Tool Wks., Hartford, 


Conn. 


waukee, Wis. 


Schlemmer & (Co., 


brass Co., Springfield, O. 


Valves 
See Steam Fittings. 


Vises, Drill 

Graham Mfg. Co., Provi., R. I. 

Hollands Mfg. Co., Erie, Pa. 

oon Mach. Mfg. Co, Warren, 
a 


Vises, Metal Workers’ 
Hammacher, Schlemmer & Co., 


New York. 
Howard Iron Wks., Buffalo, N. Y. 
on Mach. Mfg. Co., Warren, 
a. 
Parker Co., Chas., Meriden, Conn. 
Reed Mtg Co., Erie, Pa. 
Walworth Mfg. Co., Boston, Mass. 


Vises, Pipe 


Curtis & Curtis Co., Bridgeport, 
Conn. 

Saunders’ Sons, D., Yonkers, N. Y. 

Walworth Mfg. Co., Boston, Mass. 

Vises, Planer and Shaper 

Cincinnati! Planer Co., Cincin., O. 

Hendey Mach. Co., Torrington, Ct. 

Pratt & Whitney Co., Hartford, 
Conn. 

Vises, Wood Workers’ 

Emmert Mfg. Co., 
Pa. 

Hammacher, 
New York. 

Wyman & Gordon, 

ass. 
Welding Machines 


— & Allstatter Co., Hamilton, 
Ohio. 


Waynesboro, 
Schlemmer & Co., 


Worcester, 


Wire-Drawing Machinery 


Iroquois Mach. Co., New York. 
Mossberg & qeenriee Mfg. Co., 
Providence, R. 


Wire-Forming ah 


Automatic Mach. Co., Bridgeport, 
Conn. 


Wire-Straightening Machinery 
Hoefer Mfg. Co., Freeport, II. 
Wood Working rang 


American pme d Co 
Rapids, Mich 


Worm Hobbing lachines 


Pratt & Whitney Co., 
Conn 


Worm Milling Machines 
Cleveland pupemnatte Mach. Co., 


Cleveland 
Hartford, 


Grand 


Hartford, 


Pratt & Whitney Co., 
Conn. 


Wrenches 
Coes Wrench Co., Worcester, Mass. 
Wrenches, Drop Forged 


Billings & Spencer Ce., Hartford, 
Conn. 








